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(57) Abrege/Abstract; 

Tine invention relates to a method for inhibiting the expression of a target gene in a cell, comprising the following steps: 
introduction of an amount of at least one dual-stranded ribonucleic acid (dsRNA I) which is sufficient to inhibit the expression of 
the target gene. The dsRNA I has a dual-stranded structure formed by a maximum of 49 successive nucleotide pairs. One 
strand (asl) or at least one section of the one strand (asl) of the dual-stranded structure is complementary to the sense strand 
of the target gene. The dsRNA has an overhang on the end (E1 ) of dsRNA I formed by 1 - 4 nucleotides. 
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i (54) Title: METHOD FOR INHIBITING THE EXPRESSION OF A TARGET GENE 

; (54) Bezeichnung: VERFAHREN ZUR HEMMUNG DER EXPRESSION EINE ZIELGENS 
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(57) Abstract The invention relates to a method for inhibiting the expression of a target gene in a cell, comprising the following 
steps; introduction of an amount of at least one dual-stranded ribonucleic acid (dsRNA I) which is sufficient to inhibit the expression 
of the target gene. The dsRNA I has a dual-stranded structure formed by a maximum of 49 successive nucleotide pairs. One strand 

\^ (asl ) or at least one section of the one strand (asl) of the dual-stranded structure is complementary to the sense strand of the target 

I/) gene. The dsRNA has an overhang on the end (El) of dsRNA I formed by 1 - 4 nucleotides. 

o 

■-^ (57) Zusammenfassung: Die Erfindung betrifft ein Verfahren zur Hemmung der Expression eines Zielgens in einer Zelle umfas- 

^ send die folgenden Schritte: Einfilhren mindestens einer doppelstangigen Ribonukleinsaure (dsRNA I) in einer zur Hemmung der 
Expression des Zielgens ausreichenden Menge, wobei die dsRNA I eine doppelsirangige aus hftchstens 49 aufeinanderfolgenden 
Nukleotidpaaren gebildete Struktur aufweist, und wobei ein Strang (asl) oder zumindest ein Abschnitt des einen Strangs (asl) der 

^ doppelstrangigen Struktur komplementar zum Sinn-Stiang des Zielgens ist, und wobei die dsRNA am einen Ende (El) der dsRNA 

^ I einen aus 1 bis 4 Nukeotiden gebildeten ilberhang aufweist. 
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1. Method for inhibiting the expression of a target gene in a 
cell, comprising the following steps: 

5 

Introduction of at least one doiible- stranded ribonucleic 
acid (dsRNA 1} in a quantity sufficient to inhibit 
expression of the target gene, 

10 whereby dsRNA I exhibits a double- stranded structure 

consisting of a maximum of 49 successive nucleotide pairs, 
and whereby one strand (asl) or at least one segment of the 
strand (asl) of the double- stranded structure is 
complementary to the target gene, 

15 

and whereby at least one end (El, E2) of dsRNA I exhibits an 
overhang consisting of 1 to 4 nucleotides . 

2. Method in accordance with Claim 1, whereby dsRNA I exhibits 
20 the overhang at the 3 '-end of one strand (asl) and/or at the 

3 ' -end of the other strand (ssl) . 

3. Method in accordance with Claim 1 or 2, whereby dsRNA I has 
a smooth configuration at one end (El, E2) . 

25 

4. Method in accordance with Claim 3, whereby the smooth end 
(El, E2) contains the 5 '-end of one strand (asl). 

5. Method in accordance with one of the preceding claims, 
30 whereby the overhang consists of 1 to 4 nucleotides, 

preferably of 1 or 2 nucleotides . 

6 . Method in accordance with one of the preceding claims, 
whereby at least one further double-stranded ribonucleic 
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acid (dsRNA II} having a configuration according to the 
dsRNA I as defined in the preceding claims, is introduced 
into the cell, whereby one strand (asl) of dsRNA I is 
complementary to a first region (Bl) of the target gene, and 
whereby another strand {as2) or at least one segment of the 
other strand (as2) of dsRNA II is complementary to a second 
region {B2) of the target gene. 

7. Method in accordance with one of the preceding claims, 
whereby dsRNA I and/ or dsRNA II exhibits a length of fewer 
than 25 successive nucleotide pairs, preferably 19 to 23. 

8. Method in accordance with one of the preceding claims, 
whereby the first (Bl) and the second (B2> region overlap 
segmentally or adjoin each other. 

9. Method in accordance with one of the preceding claims, 
whereby the first (Bl) and the second (B2) region are 
separated from each other. 

10. Method in accordance with one of the preceding claims, 
whereby the target gene exhibits one of the sequences SQOOl 
to SQ140. 

11. Method in accordance with one of the preceding claims, 
whereby the target gene is selected from the following 
group: oncogene, cytokine gene. Id protein gene, prion 
gene, genes from angiogenes is- inducing molecules, from 
adhesion molecules, and from cell-surface receptors; genes 
from proteins that are involved in metastatic and/or 
invasive 

processes; genes from proteinases as well as molecules that 
regulate apoptosis and the cell cycle. 
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12. Method in accordance with one of the preceding claims, 
whereby the target gene is the MDRl gene. 

5 13. Method in accordance with one of the preceding claims, 

whereby one of the sequences SQ141-173 or a dsRNA construct 

being combined of two antisense- (asl/2) and sense sequences 
{ssl/2) belonging together and belonging to sequences SQ141- 
173 are used as the dsRNA I/II, 

10 

14. Method in accordance with one of the preceding claims, 

whereby expression is inhibited according to the principle 
of UNA interference. 



15 15. Method in accordance with one of the preceding claims, 
whereby the target gene is expressed in pathogenic 
organisms, preferably in Plasmodia. 

16. Method in accordance with one of the preceding claims, 

20 whereby the target gene is a component of a virus or viroid. 

17, Method in accordance with Claim 16, whereby the virus is a 
human pathogenic virus or viroid. 

25 18. Method in accordance with Claim 16, whereby the virus or 

viroid is a virus or viroid that is pathogenic in animals or 
plants . 



19. Method in accordance with one of the preceding claims, 
30 whereby unpaired nucleotides are substituted by nucleoside 

thiophosphates . 



20. Method in accordance with one of the preceding claims. 



whereby at least one end (El, E2) of dsRNA I/II is modified 

\\SERVER\^\TeJtte\Amiieldamterlagen 2003U22497-Ribq>hanna-an-2.doc 



in order to counter decomposition in the cell or 
dissociation in the individual strands. 

21. Method in accordance with one of the preceding claims, 
5 whereby the cohesion of the double- stranded structure 

effected by the complementary nucleotide pairs is increased 
by at least one chemical bond. 

22. Method in accordance with one of the preceding claims, 

10 whereby the chemical link is achieved either by a covalent 

or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der VJaals or stacking 
interactions, or by means of metal-ion coordination. 

15 23. Method in accordance with one of the preceding claims, 

whereby the chemical link is formed in the vicinity of one 
end (El, E2) . 

24. Method in accordance with one of the preceding claims, 
20 whereby the chemical link is created by one or several 

linkage groups, whereby the linkage groups are preferably 
poly- (oxyphosphinico-oxy-l, 3-propandiol) and/or 
oligoethyleneglycol chains . 

25 25. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by using branched 
nucleotide analogs instead of nucleotides. 

26. Method in accordance with one of the preceding claims, 
30 whereby the chemical link is formed by purine analogs. 

27. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by azabenzene units. 
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28 . Method in accordance with one of the preceding claims, 
whereby at least one of the following groups is used in 
creating the chemical link: methylene blue; bi functional 
groups, preferably bis- (2 -chlorethyl) -amine; N-acetyl-N' - (p- 
5 glyoxyl-benzoyl) -cystamine; 4-thiouracil; psoralen. 



29 . Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by thiophosphoryl groups 
that are attached in the vicinity of the ends (El, E2) of 

10 the dovible- stranded region. 

30. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by triple helix bonds 
that are present in the vicinity of the ends (El, E2) . 

15 

31. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is enclosed in micellar structures, 
most advantageously in liposomes. 

20 32. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is bound to, associated with, or 
enclosed by at least one viral case protein that stems from 
a virus, is derived from it, or is synthetically produced. 

25 33. Method in accordance with one of the preceding claims, 
whereby the coat protein is derived from polyomavirus . 



34. Method in accordance with one of the preceding claims, 
whereby the coat protein contains Virus Protein 1 (VPl) 

30 and/ or Virus Protein 2 (VP2) of the polyomavirus. 

35 . Method in accordance with one of the preceding claims, 
whereby at the formation of a caps id or capsid-like 
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structure, the one side is turned toward the inside of the 
capsid or capsid-like structure. 

36. Method in accordance with one of the preceding claiins, 
whereby the one strand (asl, as2) of dsKNA I /II is 
complementary to the primary or processed RNA transcript of 
the target gene. 

37 . Method in accordance with one of the preceding claims, 
whereby the cell is a vertebrate cell or a human cell. 

38. Method in accordance with one of the preceding claims, 
whereby the dsKNA X/II is administered to a mammal at a 
maximum dosage of 5 mg/kg body weight per day, preferably to 
a human, 

39. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is mixed in a buffer solution for 
application. 

40. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is administered orally or by 
intravenous, int ra tumor al , or intraperitoneal injection or 
infusion, or by inhalation. 

41. Use of a double- stranded ribonucleic acid {dsRNA I) for 
inhibiting the expression of the target gene in a cell, 
whereby dsRNA I exhibits a double- stranded structure 
consisting of a maximum of 49 successive nucleotide pairs, 
and whereby one strand (asl ) or at least one segment of a 
strand (asl) of the double- stranded structure is 
complementary to the target gene, 
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and whereby dsRNA I exhibits an overhang consisting of 1 to 
4 nucleotides at at least one end (El, E2) . 

Use in accordcuace with Claim 41, whereby dsRNA I exhibits 
the overhang at the 3 '-end of one strand (asl) and/ or at the 
3 '-end of the other strand (ssl) . 

Use in accordance with Claim 41 or 42, whereby dsRNA I has a 
smooth configuration at one end (El, E2) . 

Use in accordance with Claim 43, whereby the smooth end (El, 
E2) contains the 5 '-end of one strand (asl). 

Use in accordance with one of the Claims 41 to 44, whereby 
the overhang consists of 1 to 4 nucleotides, preferably of 1 
or 2 nucleotides. 

Use in accordance with Claims 41 to 45, whereby at least one 
further double- stranded ribonucleic acid (dsRNA II} having a 
configuration according to dsRNA I as defined in claims 41 
to 45, is introduced into the cell, whereby the one strand 
(asl) or at least one segment of the strand (asl) of the 
double- stranded structure of the dsRNA I is complementary to 
a first region (Bl) of the sense strand of the target gene, 
and whereby the other strand (as2) or at least one segment 
of the other strand (as2) of the double-stranded structure 
of dsRNA II is coitplementary to a second region (B2) of the 
target gene. 

Use in accordance with one of the Claims 41 to 46, whereby 
the dsRNA I and/or dsRNA II exhibits a length of fewer than 
25, preferably 19 to 23, successive nucleotide pairs. 
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48 . Use in accordance with one of the Claims 41 to 47, whereby 

the first (Bl) and second region (B2) overlap segmentally or 
adjoin each other. 

5 49. Use in accordance with one of the Claims 41 to 48, whereby 
the first (Bl) and second region (B2) are separated from 
each other. 



Use in accordance with one of the Claims 41 to 49, whereby 
the target gene exhibits one of the sequences SQOOl to 
SQ140. 

Use in accordance with one of the Claims 41 to 50, whereby 
the target gene is selected from the following group: 
oncogene, cytokine gene, Id protein gene, prion gene, genes 
from angiogenesis-inducing molecules, from adhesion 
molecules, and from cell-surface receptors; genes from 
proteins that are involved in metastatic and/or invasive 
processes; genes from proteinases as well as molecules that 
regulate apoptosis and the cell cycle. 



52. Use in accordance with one of the Claims 41 to 51, whereby 
the target gene is the MKDl gene. 



25 53. Use in accordance with one of the Claims 41 to 52, whereby 
one of the sequences SQ141-173 or a dsRNA construct being 
combined of two antisense- (asl/2) and sense sequences 
(ssl/2) belonging together and belonging to sequences SQ141- 
173 are used as the dsKNA I/II. 

30 

54. Use in accordance with one of the Claims 41 to 53, whereby 
expression is inhibited according to the principal of RNA 
interference . 
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55. Use in accordance with one of the Claims 41 to 54, whereby 
the target gene is expressed in pathogenic organisms, 
preferably in Plasmodia, 

5 56. Use in accordance with one of the Claims 41 to 55, whereby 
the target gene is a component of a virus or viroid. 

57. Use in accordance with Claim the 56, whereby the virus is a 
human pathogenic virus or viroid. 

10 

58. Use in accordance with claim 56, whereby the virus or viroid 

is a virus or viroid that is pathogenic in animals or 
plants . 

15 59. Use in accordance with one of the Claims 41 to 58, whereby 
unpaired nucleotides are s\ibstituted by nucleoside 
thiophosphates . 

60. Use in accordance with one of the Claims 41 to 59, whereby 
20 at least one end {El, E2) of the dsRNA is modified in order 

to counter deconposition in the cell or dissociation in the 
individual strands. 

61. Use in accordance with one of the Claims 41 to 60, whereby 
25 the cohesion of the double- stranded structure effected by 

the complementary nucleotide pairs is increased by at least 
one chemical bond. 

62. Use in accordance with one of the Claims 41 to 61, whereby 
30 the chemical link is achieved either by a covalent or ionic 

bond, a hydrogen bond, hydrophobic interaction, preferably 
by means of van der Waals or stacking interactions, or by 
mesms of metal-ion coordination. 
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63. Use in accordance with one of the Claims 41 to 62 , whereby 
the chemical link is formed in the vicinity of one end (El, 
E2) . 

64. Use in accordance with one of the Claims 41 to 63, whereby 
the chemical link is created by one or several linkage 
groups, whereby the linkage groups are preferably poly- 
(oxyphosphinico-oxy-1, 3-propandiol) and/or 
oligoethyleneglycol chains . 

65. Use in accordance with one of the Claims 41 to 64, whereby 
the chemical link is formed by using branched nucleotide 
analogs instead of nucleotides. 

66. Use in accordance with one of the Claims 41 to 65, whereby 
the chemical link is formed by purine analogs. 

67. Use in accordance with one of the Claims 41 to 66, whereby 
the chemical link is formed by azabenzene \inits. 

68. Use in accordance with one of the Claims 41 to 67, whereby 
at least one of the following groups is used in creating the 
chemical link: methylene blue; bif unctional groups , 
preferably bis- {2-chlorethyl) -amine; N-acetyl-N' - (p-glyoxyl- 
benzoyl) -cystamine; 4-thiouracil; psoralen. 

69. Use in accordance with one of the Claims 41 to 68, whereby 
the chemical link is formed by t hi opho spho ry 1 groups that 
are attached in the vicinity of the ends (El, E2) of the 
double- stranded region. 

70 . Use in accordance with one of the Claims 41 to 69, whereby 
the link is produced by triple helix bonds present in the 
vicinity of the ends (El, E2) . 
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71 . Use in accordance with one of the Claims 41 to 70, whereby 
the dsRNA I/II is enclosed in micellar structures, most 
advantageously in liposomes. 

5 

72. Use in accordance with one of the Claims 41 to 71, whereby 
the dsRNA I/II is bound to, associated with, or enclosed by 
at least one viral case protein that steins from a virus, is 
derived from it, or is synthetically produced. 

10 

73. Use in accordance with one of the Claims 41 to 72, whereby 
the case protein is derived from polyomavirus . 

74. Use in accordance with one of the Claims 41 to 73, whereby 
15 the case protein contains Virus Protein 1 (VPl) and/ or Virus 

Protein 2 (VP2) of the polyomavirus. 

75. Use in accordance with one of the Claims 41 to 74, whereby 
at the formation of a capsid or capsid-like structure, the 

20 one side is turned toward the inside of the capsid or 

capsid-like structure. 

76. Use in accordance with one of the Claims 41 to 75, whereby 
the one strand (asl, as2) of dsRNA I/II is complementary to 

25 the primary or processed RNA transcript of the target gene. 

77. Use in accordance with one of the Claims 41 to 76, whereby 
the cell is a vertebrate cell or a human cell. 

30 78 , Use in accordance with one of the Claims 41 to 77 , whereby 

the dsRNA I/II is administered to a mammal at a maximum 

dosage of 5 mg/kg body weight per day, preferably to human 
being . 
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79 . Use in accordance with one of the Claims 41 to 78, whereby 
the dsRNA I /II is mixed with a buffer solution for 
application. 

5 80. Use in accordance with one of the Claims 41 to 79, whereby 
the dsRNA I/II is administered orally or by intravenous, 
intratumoral , or intraperitoneal injection or infusion, or 
by inhalation. 

10 81. Medicament for inhibiting the esqiression of a target gene in 
a cell, containing a double- stranded ribonucleic acid {dsRNA 
I) in a dosage sufficient to inhibit the expression of the 
target gene, 

15 whereby dsRNA I exhibits a double- stranded structure 

consisting of a maximum of 49 successive nucleotide pairs, 

and whereby one strand (asl) or at least one segment of the 
strand (asl) of the double- stranded structure is 
20 complementary to the target gene, 

and whereby at least one end (El, E2) of the dsRNA I 
exhibits an overhang consisting of 1 to 4 nucleotides. 

25 82. Medicament in accordemce with Claim 81, whereby dsRNA I 
exhibits the overhang at the 3 ' -end of one strand (asl) 
and/or at the 3 '-end of the other strand (ssl) . 

83. Medicament in accordance with Claim 81 or 82, whereby the 
30 dsRNA I has a smooth configuration at one end (El, E2) . 

84. Medicament in accordance with Claim 83, whereby the smooth 
end (El , E2 ) contains the 5 ' -end of the first strand (asl) . 
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85 . Medicament in accordance with Claims 81 to 84 , whereby the 
overhang consists of 1 to 4 nucleotides, preferably of 1 or 
2 nucleotides. 

86. Medicament in accordance with one of the Claims 81 to 85, 
whereby at least one further double- stranded ribonucleic 
acid (dsRNA II) having a configuration according to the 
dsRNA I as defined in Claims 81 to 85 , and whereby the one 
strand (asl) of dsRNA I is complementary to a first region 
(Bl) of the target gene, and whereby another strand (as2) or 
at least one segment of the other strand (as2) of dsKNA II 
is complementary to a second region {B2) of the target gene. 

87. Medicament in accordance with one of the Claims 81 to 86, 
whereby the dsRNA I and/or dsRNA II exhibits a length of 
fewer than 25, preferably in 19 to 23, successive nucleotide 
pairs . 

88. Medicament in accordance with one of the Claims 81 to 87, 
whereby the first (Bl) and the second region (B2) overlap 
segmental ly or adjoin each other. 

89. Medicament in accordance with one of the Claims 81 to 88 , 
whereby the target gene exhibits one of the sequences SQOOl 
to SQ140. 

90. Medicament in accordance with one of the Claims 81 to 89, 
whereby the target gene is selected from the following 
group: oncogene, cytokine gene. Id protein gene, prion gene, 
genes from angiogenesis-inducing molecules , from adhesion 
molecules, and from cell-surface receptors ; genes from 
proteins that are involved in metastatic and/or invasive 
processes; genes from proteinases as well as molecules that 
regulate apoptosis and the cell cycle . 
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91. Medicament in accordance with one of the Claims 81 to 90, 
whereby the target gene is the MRDl gene. 

5 92. Medicament in accordance with one of the Claims 81 to 91, 

whereby one of the sequences SQ141-173 or a dsRNA construct 
being combined of two antisense- (asl/2) and sense sequences 
(ssl/2) belonging together and belonging to sequences SQ141- 
173 are used as the dsRNA I/II. 

10 

93. Medicament in accordance with one of the Claims 81 to 92, 
whereby expression is inhibited according to the principle 
of RNA interference. 

15 94. Medicament in accordance with one of the Claims 81 to 93, 
whereby the target gene is expressed in pathogenic 
organisms, most advantageously in Plasmodia. 

95. Medicament in accordance with one of the Claims 81 to 94, 

20 whereby the target gene is a component of a virus or viroid. 

96. Medicament in accordance with Claim 95, whereby the virus is 
a human pathogenic virus or viroid. 

25 97. Medicament in accordance with Claim 95, whereby the virus or 
viroid is a virus or viroid that is pathogenic in animals or 
plants . 

98. Medicament in accordance with one of the Claims 81 to 97, 

30 whereby unpaired nucleotides are substituted with nucleoside 

thiophosphates . 

99. Medicament in accordance with one of the Claims 81 to 98, 
whereby at least one end (El, E2) of dsRNA I/II is modified 
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in order to coxinter decomposition in the cell or 
dissociation in the individual strand. 

100. Medicament in accordance with one of the Claims 81 to 99, 
5 whereby the cohesion of the double-stranded structure 

effected by the complementary nucleotide pairs is increased 
by at least one chemical bond. 

101. Medicament in accordeuace with one of the Claims 81 to 100, 
10 whereby the chemical link is achieved either by a covalent 

or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der Waals or stacking 
interactions, or by means of metal-ion coordination. 

15 102. Medicament in accordance with one of the Claims 81 to 101, 
whereby the chemical link is formed in the vicinity of one 
end (El, E2) . 

103. Medicament in accordance with one of the Claims 81 to 102, 
20 whereby the chemical link is created by one or several 

linkage groups, whereby the linkage groups are preferably 
poly- (oxyphosphinico-oxy-1, 3-prop£indiol) and/or 
oligoethyleneglycol chains. 

25 104. Medicament in accordance with one of the Claims 81 to 103, 
whereby the chemical link is formed by using branched 
nucleotide analogs instead of nucleotides. 

105. Medicament in accordance with one of the Claims 81 to 104, 
30 whereby the chemical link is formed by purine analogs . 

106. Medicament in accordance with one of the Claims 81 to 105, 
whereby the chemical link is formed by azabenzene iinits. 
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107 . Medicament in accordance with one of the Claims 81 to 106, 
whereby at least one of the following groups is used in 
creating the chemical link: methylene blue; bifunctional 
groups, preferably bis- (2-chlorethyl) -amine; N-acetyl-N' - (p- 

5 glyoxyl -benzoyl ) -cystamine; 4-thiouracil; psoralen. 

108 . Medicament in accordance with one of the Claims 81 to 107 , 
whereby the chemical link is formed by thiophosphoryl groups 
that are attached in the vicinity of the ends (El , E2) of 

10 the double- stranded region. 

109. Medicament in accordance with one of the Claims 81 to 108, 
whereby the chemical link is formed by triple helix bonds 
that are present in the vicinity of the ends (El, E2) . 

15 

110. Medicament in accordance with one of the Claims 81 to 109, 
whereby the dsRNA I/II is enclosed in micellar structures, 
most advantageously in liposomes. 

20 111. Medicament in accordance with one of the Claims 81 to 110, 
whereby the dsRNA I/II is boiond to, associated with, or 
enclosed by at least one viral case protein that stems from 
a virus, is derived from it, or is synthetically produced. 

25 112. Medicament in accordance with one of the Claims 81 to 111, 
whereby the coat protein is derived from polyomavirus . 

113, Medicament in accordance with one of the Claims 81 to 112, 
whereby the coat protein contains Virus Protein 1 (VPl) 

30 and/or Virus Protein 2 (VP2) of the polyomavirus. 

114 . Medicament in accordance with one of the Claims 81 to 113, 
whereby at the formation of a caps id or capsid-like 
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Structure, the one side is turned toward the inside of the 
capsid or capsid-like structure. 

115. Medicament in accordance with one of the Claims 81 to 114, 
whereby the one strand (asl, as2) of dsRNA I/II is 
complementary to the primary or processed RNA transcript of 
the target gene. 

116. Medicament in accordance with one of the Claims 81 to 115, 
whereby the cell is a vertebrate cell or a human cell. 

117. Medicament in accordance with one of the Claims 81 to 116, 
whereby the first (Bl) and the second region (B2) are 
separated from each other. 

118. Medicament in accordance with one of the Claims 81 to 117, 
whereby the dsRNA is administered at a maximum amount of 5 
mg per dose. 

119. Medicament in accordance with one of the Claims 81 to 118, 
whereby the dsRNA is mixed in a buffer solution for 
application. 

120. Medicament in accordance with one of the Claims 81 to 119, 
whereby the dsRNA is administered orally or by intravenous, 
intra tumoral, or intraperitoneal injection or infusion, or 
by inhalation. 

121. Method for inhibiting the expression of a target gene in a 
cell, comprising the following steps: 

Introduction of at least one double-stranded ribonucleic 
acid (dsRNA I) in a quantity sufficient to inhibit 
expression of the target gene, 
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whereby dsKNA I exhibits a double- stranded structure 
consisting of a maxiimam of 49 successive nucleotide pairs, 
and whereby one strand (asl) or at least one segment of the 
5 strand (asl) of the double- stranded structure is 

complementary to the target gene, 

and whereby at least one end (El, E2) of the dsKNA I 
exhibits an overhang consisting of 1 to 4 nucleotides . 

Method in accordance with Claim 1, whereby dsRNA I exhibits 
the overhang at the 3 '-end of one strand (asl) and/or at the 
3 '-end of the other strand (ssl) . 

15 123. Method in accordance with Claim 1 or 2, whereby the dsRNA I 
has a smooth configuration at one end (El, E2) . 

124. Method in accordance with Claim 3, whereby the smooth end 
(El, E2) contains the 5 '-end of one strand (asl). 

20 

125. Method in accordance with one of the preceding claims, 
whereby the overhang consists of 1 to 4 nucleotides, 
preferably of 1 or 2 nucleotides. 

25 126. Method in accordance with one of the preceding claims, 

whereby at least one further double- stranded ribonucleic 
acid (dsRNA II) having a configuration according to the 
dsRNA I as defined in the preceding claims, is introduced 
into the cell , whereby the one strand (asl) of dsRNA I is 

30 complementary to a first region (Bl ) of the target gene, and 

whereby another strand (as2) or at least one segment of the 
other strand (as2) of dsRNA II is complementary to a second 
region (B2 ) of the target gene. 



10 

122. 
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127 . Method in accordance with one of the preceding claims, 
whereby the dsRNA I and /or dsRNA II exhibits a length of 
fewer than 25 successive nucleotide pairs, preferably 19 to 
23. 

128. Method in accordance with one of the preceding claims, 
whereby the first (Bl) and the second (B2) region overlap 
segmentally or adjoin each other. 



10 129. Method in accordance with one of the preceding claims, 
whereby the first (Bl) and the second (B2) region are 
separated from each other. 

130. Method in accordance with one of the preceding claims, 
15 whereby the target gene exhibits one of the sequences SQOOl 

to SQ140. 



Method in accordance with one of the preceding claims, 
whereby the target gene is selected from the following 
group: oncogene, cytokine gene. Id protein gene, prion 
gene, genes from angiogenesis- inducing molecules, from 
adhesion molecules, and from cell-surface receptors; genes 
from proteins that are involved in metastatic and/or 
invasive processes; genes from proteinases as well as 
molecules that regulate apoptosis and the cell cycle. 



132. Method in accordance with one of the preceding claims, 
whereby the target gene is the MDRl gene. 



30 133 . Method in accordance with one of the preceding claims, 

whereby one of the sequences SQ141-173 or a dsRNA construct 
being combined of two antisense- (asl/2) and sense sequences 
(ssl/2) belonging together and belonging to sequences SQ141- 
173 are used as the dsRNA I/II. 
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134 . Method in accordance with one of the preceding claims, 
whereby e>q>ression is inhibited according to the principle 
of RNA interference. 

5 

135. Method in accordance with one of the preceding claims, 
whereby the target gene is expressed in pathogenic 
organisms, preferably in Plasmodia. 

10 136. Method in accordance with one of the preceding claims, 

whereby the target gene is a component of a virus or viroid. 

137. Method in accordance with Claim 16, whereby the virus is a 
human pathogenic virus or viroid. 

15 

138. Method in accordance with Claim 16, whereby the virus or 
viroid is a virus or viroid that is pathogenic in animals or 
plants . 

20 139. Method in accordance with one of the preceding claims, 

whereby unpaired nucleotides are substituted by nucleoside 
thiophosphates . 

140. Method in accordance with one of the preceding claims, 

25 whereby at least one end (El, E2) of dsRNA I/II is modified 

in order to counter decomposition in the cell or 
dissociation in the individual strand. 

141. Method in accordance with one of the preceding claims, 
30 whereby the cohesion of the double- stranded structure 

effected by the complementary nucleotide pairs is increased 
by at least one chemical bond. 
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142 . Method in accordance with one of the preceding claims, 
whereby the chemical link is achieved either by a c ova lent 
or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der Waals or stacking 
interactions, or by means of metal-ion coordination. 

143 . Method in accordance with one of the preceding claims, 
whereby the chemical link is formed in the vicinity of one 
end (El, E2) . 

144. Method in accordance with one of the preceding claims, 
whereby the chemical link is created by one or several 
linkage groups, whereby the linkage groups are preferably 
poly- (oxyphosphinico-oxy-1, 3-propandiol) and/or 
oligoethyleneglycol chains. 

145. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by using branched 
nucleotide analogs instead of nucleotides. 

146. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by purine analogs . 

147. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by azabenzene units. 

148. Method in accordance with one of the preceding claims, 
whereby at least one of the following groups is used in 
creating the chemical link: methylene blue; bifxinctional 
groups , preferably bis- {2-chlorethyl ) -amine; N-acetyl-N' - (p- 
glyoxyl-benzoyl) -cystamine; 4-thiouracil ; psoralen. 

149. Method in accordance with one of the preceding claims, 



whereby the chemical link is formed by thiophosphoryl groups 

\\SERVER\g$\Texte\Aniiieldenmerlagen 2003U22497-Ribophaniia-an-2.doc 



169 

that are attached in the vicinity of the ends (El, E2) of 
the double- stranded region. 

150. Method in accordance with one of the preceding claims, 
whereby the chemical link is formed by triple helix bonds 
that are present in the vicinity of the ends (El, E2) . 

151. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is enclosed in micellar structures, 
most advantageously in liposomes. 

152. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is bound to, associated with, or 
enclosed by at least one viral case protein that stems from 
a virus, is derived from it, or is synthetically produced. 

153. Method in accordance with one of the preceding claims, 
whereby the coat protein is derived from polyomavirus . 

154. Method in accordance with one of the preceding claims, 

whereby the coat protein contains Virus Protein 1 (VPl) 
and/or Virus Protein 2 (VP2) of the polyomavirus. 

155. Method in accordance with one of the preceding claims, 
whereby at the formation of a capsid or capsid-like 
structure, the one side is turned toward the inside of the 
capsid or capsid-like structure. 

156 . Method in accordance with one of the preceding claims, 
whereby the one strand (asl , as2 ) of dsRNA I/II is 
conplementary to the primary or processed RNA transcript of 
the target gene. 
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157. Method in accordance with one of the preceding claims, 
whereby the cell is a vertebrate cell or a hxoman cell . 

158. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is administered to a mammal at a 
maximxam dosage of 5 mg/kg body weight per day, preferably to 
human being. 

159. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is mixed in a buffer solution for 
application, 

160. Method in accordance with one of the preceding claims, 
whereby the dsRNA I/II is administered orally or by 
intravenous, intratumoral , or intraperitoneal injection or 
infusion, or by inhalation. 

161. Use of a double- stranded ribonucleic acid (dsRNA I) for 
inhibiting the expression of the target gene in a cell, 
whereby dsRNA I exhibits a double- stranded structure 
consisting of a maximum of 49 successive nucleotide pairs, 
and whereby one strand (asl) or at least one segment of a 
strand (asl) of the double-stranded structure is 
complementary to the target gene, and whereby dsKNA I 
exhibits an overhang consisting of 1 to 4 nucleotides at at 
least one end (El, E2) . 

162. Use in accordance with Claim 41, whereby dsKNA I exhibits 
the overhang at the 3 '-end of one strand (asl) and/ or at the 
3 '-end of the other strand (ssl) . 

163 . Use in accordance with Claim 41 or 42 , whereby the dsRNA I 
has a smooth configuration at one end (El, E2) . 
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164 . Use in accordance with Claim 43 , whereby the smooth end (El, 
E2) contains the 5 '-end of one strand (asl) . 

165. Use in accordance with one of the Claims 41 to 44, whereby 
the overhang consists of 1 to 4 nucleotides, preferably of 1 
or 2 nucleotides. 

166. Use in accordance with Claims 41 to 45, whereby at least one 
further double- stranded ribonucleic acid (dsRNA II) , having 
a configuration according to the dsRNA I as defined in the 
preceding claims 41 to 45, is introduced into the cell, 
whereby the one strand (asl) or at least one segment of the 
strand (asl) of the doiible- stranded structure of the dsRNA I 
is complementary to a first region (Bl) of the sense strand 
of the target gene, and whereby the other strand {as2) or at 
least one segment of the other strand (as2) of the double- 
stranded structure of dsRNA II is complementary to a second 
region (B2) of the target gene. 

167. Use in accordance with one of the Claims 41 to 47, whereby 
the dsRNA I and/ or dsRNA II exhibits a length of fewer than 
25, preferably 19 to 23, successive nucleotide pairs. 

168. Use in accordance with one of the Claims 41 to 47, whereby 
the first (Bl) and second region (B2) overlap segmentally or 
adjoin each other. 

169. Use in accordance with one of the Claims 41 to 48, whereby 
the first (Bl) and second region (B2) are separated from 
each other. 

170 . Use in accordance with one of the Claims 41 to 49 , whereby 
the target gene exhibits one of the sequences SQOOl to 
SQ140. 
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171 . Use in accordance with one of the Claims 41 to 50, whereby 
the target gene is selected from the following group: 
oncogene, cytokine gene. Id protein gene, prion gene, genes 

5 from angiogenesis- inducing molecules, from adhesion 

molecules, and from cell-surface receptors; genes from 
proteins that are involved in metastatic and/or invasive 
processes; genes from proteinases as well as molecules that 
regulate apoptosis and the cell cycle. 

10 

172. Use in accordance with one of the Claims 41 to 51, whereby 
the target gene is the MRDl gene. 



173. Use in accordance with one of the Claims 41 to 52, whereby 
15 one of the sequences SQ141-173 or a dsRNA construct being 

combined of two antisense- (asl/2) and sense sequences 
(ssl/2) belonging together and belonging to sequences SQ141- 
173 are used as the dsRNA I/II. 



20 174. Use in accordance with one of the Claims 41 to 53, whereby 
expression is inhibited according to the principal of RNA 
interference . 



175. Use in accordance with one of the Claims 41 to 54, whereby 
25 the target gene is expressed in pathogenic organisms, 

preferably in Plasmodia, 



Use in accordance with one of the Claims 41 to 55, whereby 
the target gene is a component of a virus or viroid. 

Use in accordance with Claim 56, whereby the virus is a 
human pathogenic virus or viroid. 



\\SERVER\gS\Texte\Anineldeunterlagen 2003Vt22497-Ribophanna-an-2.doc 



173 

178 . Use in accordance with Claim 56 whereby the virus or viroid 
is a virus or viroid that is pathogenic in animals or 
plants . 

5 179. Use in accordance with one of the Claims 41 to 58, whereby 
unpaired nucleotides are substituted by nucleoside 
thiophosphates . 

180 . Use in accordance with one of the Claims 41 to 59, whereby 
10 at least one end (El, E2) of the dsRNA is modified in order 

to counter decomposition in the cell or dissociation in the 
individual strand. 

181. Use in accordance with one of the Claims 41 to 60, whereby 
15 the cohesion of the double-stranded structure effected by 

the complementary nucleotide pairs is increased by at least 
one chemical bond. 

182. Use in accordance with one of the Claims 41 to 61, whereby 
20 the chemical link is achieved either by a covalent or ionic 

bond, a hydrogen bond, hydrophobic interaction, preferably 
by means of van der Waals or stacking interactions, or by 
means of metal-ion coordination. 

25 183. Use in accordance with one of the Claims 41 to 62, whereby 
the chemical link is formed in the vicinity of one end (El, 
E2) . 

184. Use in accordance with one of the Claims 41 to 63, whereby 
30 the chemical link is created by one or several linkage 

groups , whereby the linkage groups are preferably poly- 
(oxyphosphinico-oxy-1 , 3 -propandiol ) and/ or 
oligoethyleneglycol chains . 
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185 . Use in accordance with one of the Claims 41 to 64, whereby 
the chemical link is formed by using branched nucleotide 
analogs instead of nucleotides . 

5 186. Use in accordance with one of the Claims 41 to 65, whereby 
the chemical link is formed by purine analogs. 

187. Use in accordance with one of the Claims 41 to 66, whereby 
the chemical link is formed by azabenzene units. 

10 

188. Use in accordance with one of the Claims 41 to 67, whereby 
at least one of the following groups is used in creating the 
chemical link: methylene blue; bi functional groups, 
preferably bis- (2-chlorethyl ) -amine ; N-acetyl-N' - (p-glyoxyl- 

15 benzoyl) -cystamine; 4-thiouracil ; psoralen. 

189. Use in accordance with one of the Claims 41 to 68, whereby 
the chemical link is formed by thiophosphoryl groups that 
are attached in the vicinity of the ends (El, E2) of the 

20 double-stranded region. 

190. Use in accordance with one of the Claims 41 to 69, whereby 
the link is produced by triple helix bonds present in the 
vicinity of the ends (El, E2) . 

25 

191. Use in accordance with one of the Claims 41 to 70, whereby 
the dsRNA I /II is enclosed in micellar structures, most 
advantageously in liposomes . 

30 192 . Use in accordance with one of the Claims 41 to 71 , whereby 
the dsRNA I /II is bound to, associated with, or enclosed by 
at least one viral case protein that stems from a virus, is 
derived from it , or is synthetically produced . 
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193. Use in accordance with one of the Claims 41 to 72, 
the case protein is derived from polyomavirus . 



whereby 



194. Use in accordance with one of the Claims 41 to 73, whereby 

5 the case protein contains Virus Protein 1 (VPl) and/or Viinis 

Protein 2 {VP2) of the polyomavirus. 

195. Use in accordance with one of the Claims 41 to 74, whereby 
at the formation of a capsid or capsid-like structure, the 

10 one side is turned toward the inside of the capsid or 

capsid-like structure. 

196. Use in accordance with one of the Claims 41 to 75, whereby 
the one strand (asl, as2) of dsRNA I/II is complementary to 

15 the primary or processed RNA transcript of the target gene. 

197. Use in accordance with one of the Claims 41 to 76, whereby 
the cell is a vertebrate cell or a human cell. 

20 198. Use in accordance with one of the Claims 41 to 77, whereby 
the dsRNA I/II is administered to a mammal at a maximum 
dosage of 5 mg/kg body weight per day, preferably to human 
being . 

25 199. Use in accordance with one of the Claims 41 to 78, whereby 
the dsRNA I/II is mixed with a buffer solution for 
application. 

200. Use in accordance with one of the Claims 41 to 79, whereby 
30 the dsRNA I/II is administered orally or by intravenous , 

intra tumoral , or intraperitoneal injection or infusion, or 
by inhalation. 
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201 . Medicament for inhibiting the expression of a target gene in 
a cell containing a double- stranded ribonucleic acid (dsKNA 
I) in a dosage sufficient to inhibit the es^ression of the 
target gene. 

whereby dsRNA I exhibits a doxable- stranded structure 
consisting of a maximum of 49 successive nucleotide pairs, 



and whereby one strand (asl) or at least one segment of the 
10 strand (asl) of the double- stranded structure is 

complementary to the target gene, 



and whereby at least one end (El, E2) of the dsRNA I 
exhibits an overhang consisting of 1 to 4 nucleotides. 

15 

202. Medicament . in accordance with Claim 81, whereby dsRNA I 
exhibits the overhang at the 3 '-end of one strand (asl) 
and/or at the 3 '-end of the other strand (ssl) . 



20 203. Medicament in accordance with Claim 81 or 82, whereby the 
dsRNA I has a smooth configuration at one end (El, E2) . 



204 . Medicament in accordance with Claim 83, whereby the smooth 
end (El, E2) contains the 5 '-end of the first strand (asl). 

25 

205. Medicament in accordance with Claims 81 to 84, whereby the 
overhang consists of 1 to 4 nucleotides, preferably of 1 or 
2 nucleotides. 



30 206 . Medicament in accordance with one of the Claims 81 to 85 , 
whereby at least one further double- stranded ribonucleic 
acid (dsRNA II) having a configuration according to the 
dsRNA I as defined in Claims 81 to 85, and whereby the one 
strand (asl) of dsRNA I is complementary to a first region 

\\SERVER\g$\Texte\Aiuneldeiinterlageii 2003U22497-Rfl)ophann2-an-2.doc 



177 

(Bl) of the target gene, and whereby another strand (as2) or 
at least one segment of the other strand (as2 ) of dsRNA II 
is complementary to a second region (B2) of the target gene. 



5 207. Medicament in accordance with one of the Claims 81 to 86, 
whereby the dsRNA I and /or dsKNA II exhibits a length of 
fewer than 25, preferably in 19 to 23, successive nucleotide 
pairs . 

10 208. Medicament in accordance with one of the Claims 81 to 87, 
whereby the first (Bl) and the second region (32) overlap 
segmentally or adjoin each other. 

209. Medicament in accordance with one of the Claims 81 to 88, 
15 whereby the target gene exhibits one of the sequences SQOOl 

to SQ140. 



210. Medicament in accordance with one of the Claims 81 to 89, 
whereby the target gene is selected from the following 

20 group: oncogene, cytokine gene. Id protein gene, prion gene, 

genes from angiogenesis-inducing molecules, from adhesion 
molecules, and from cell-surface receptors; genes from 
proteins that are involved in metastatic and/or invasive 
processes; genes from proteinases as well as molecules that 

25 regulate apoptosis and the cell cycle. 



211. Medicament in accordance with one of the Claims 81 to 90, 
whereby the target gene is the MRDl gene. 

30 212 . Medicament in accordance with one of the Claims 81 to 91, 

whereby one of the sequences SQ141-173 or a dsKNA construct 
being combined of two antisense- (asl/2 ) and sense sequences 
{ssl/2 ) belonging together and belonging to sequences SQ141- 
173 are used as the dsRNA I/II. 
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213 . Medicament in accordance with one of the Claims 81 to 92 , 
whereby expression is inhibited according to the principle 
of RNA interference. 

5 

214. Medicament in accordance with one of the Claims 81 to 93, 
whereby the target gene is expressed in pathogenic 
organisms, most advemtageously in Plasmodia. 

10 215. Medicament in accordance with one of the Claims 81 to 94, 

whereby the target gene is a component of a virus or viroid. 

216. Medicament in accordance with Claim 95, whereby the virus is 
a hviman pathogenic virus or viroid. 

15 

217. Medicament in accordance with Claim 95, whereby the virus or 
viroid is a virus or viroid that is pathogenic in animals or 
plants . 

20 218. Medicament in accordeutice with one of the Claims 81 to 97, 

whereby unpaired nucleotides are substituted with nucleoside 

thiophosphates . 

219. Medicament in accordance with one of the Claims 81 to 98, 

25 whereby at least one end (El, E2) of dsRNA I/II is modified 

in order to counter deconposition in the cell or 
dissociation in the individual strand. 

220. Medicament in accordance with one of the Claims 81 to 99, 
30 whereby the cohesion of the double- stranded structure 

effected by the complementary nucleotide pairs is increased 
by at least one chemical bond. 
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221 . Medicament in accordance with one of the Claims 81 to 100, 
whereby the chemical link is achieved either by a c ova lent 
or ionic bond, a hydrogen bond, hydrophobic interaction, 
preferably by means of van der Waals or stacking 
interactions, or by means of metal-ion coordination. 

222 . 102 . Medicament in accordance with one of the Claims 81 to 
101, whereby the chemical link is formed in the vicinity of 
one end (El, E2) . 

223. Medicament in accordance with one of the Claims 81 to 102, 
whereby the chemical link is created by one or several 
linkage groups, whereby the linkage groups are preferably 

poly- {oxyphosphinico-oxy-1, 3-propandiol) and/or 
oligoethyleneglycol chains. 

224. Medicament in accordance with one of the Claims 81 to 103, 
whereby the chemical link is formed by using branched 
nucleotide analogs instead of nucleotides . 

225. Medicament in accordance with one of the Claims 81 to 104, 
whereby the chemical link is formed by purine analogs. 

226. Medicament in accordance with one of the Claims 81 to 105, 
whereby the chemical link is formed by azabenzene units. 

227. Medicament in accordance with one of the Claims 81 to 106, 
whereby at least one of the following groups is used in 
creating the chemical link: methylene blue; bifunctional 
groups, preferably bis- (2-chlorethyl) -amine; N-acetyl-N' - (p- 
g lyoxyl -benzoyl ) - cys t amine ; 4-thiouracil ; psoralen. 

228 . Medicament in accordance with one of the Claims 81 to 107 , 



whereby the chemical link is formed by thiophosphoryl groups 
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that are attached in the vicinity of the ends {El, E2) of 
the double-stranded region. 

229. Medicament in accordance with one of the Claims 81 to 108, 
whereby the chemical link is fojnned by triple helix bonds 
that are present in the vicinity of the ends (El, E2) . 

230. Medicament in accordance with one of the Claims 81 to 109, 
whereby the dsENA I/II is enclosed in micellar structures, 
most advantageously in liposomes. 

231. Medicament in accordance with one of the Claims 81 to 110, 
whereby the dsRNA I/II is bound to, associated with, or 
enclosed by at least one viral case protein that stems from 
a virus, is derived from it, or is synthetically produced. 

232. Medicament in accordance with one of the Claims 81 to 111, 
whereby the coat protein is derived from polyomavirus . 

233. Medicament in accordance with one of the Claims 81 to 112, 
whereby the coat protein contains Virus Protein 1 (VPl) 
and/or Virus Protein 2 (VP2) of the polyomavirus. 

234. Medicament in accordance with one of the Claims 81 to 113, 
whereby at the formation of a capsid or capsid-like 
structure, the one side is turned toward the inside of the 
capsid or capsid-like structure. 

235. Medicament in accordance with one of the Claims 81 to 114, 
whereby the one strand (asl, as2) of dsRNA I/II is 
complementary to the primary or processed RNA transcript of 
the target gene. 
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236. Medicament in accordance with one of the Claims 81 to 115, 
whereby the cell is a vertebrate cell or a human cell. 

237. Medicament in accordance with one of the Claims 81 to 116, 
whereby the first (Bl) and the second region {B2) are 
separated from each other. 

238. Medicament in accordance with one of the Claims 81 to 117, 
whereby the dsRNA is administered at a maximum amount of 5 
mg per dose. 

239. Medicament in accordance with one of the Claims 81 to 118, 
whereby the dsRNA is mixed in a buffer solution for 
application. 

240. Medicament in accordance with one of the Claims 81 to 119, 
whereby the dsRNA is administered orally or by intravenous, 
intra ttunoral, or intraperitoneal injection or infusion, or 
by inhalation. 
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Method for inhibiting the Expression of a Target Gene 

The invention concerns a method, a use, and a medicament for 
inhibiting expression of a target gene. 

5 

Methods to inhibit the expression of medically or 
biotechnologically interesting genes using a double- stranded 
ribonucleic acid (dsRNA) are known from WO 99/32619 and WO 
00/44895. Although the knovm methods are highly effective, there 
10 is nonetheless a need to further enhance their efficiency. 

The object of the present invention is to remove the 
shortcomings in accordance with the state-of-the-art. In 
particular, a method, a use, and a medicament are to be 
15 disclosed, by which even more efficient inhibition of the 
expression of a target gene is achievable. 

This object is solved by the features of Claims 1, 41, and 81. 
Advantageous eihbodiments result from features of Claims 2 to 40, 
20 42 to 80, and 82 to 120. 

Surprisingly, with the features claimed in this invention, a 
drastic enhancement is achieved in the effectiveness of 
inhibition of the expression of a target gene in vitro and in 
25 vivo. As a result of the particular formation of the dsRNA ends, 
both their efficiency in mediating the inhibitory action on the 
expression of a target gene as well as their stability can be 
affected in a targeted way. Active concentration in the cells is 
enhanced as a result of this enhanced stability. 

30 

In terms of the invention, "target gene" is tinderstood to mean 
the DNA strand of a double-stranded DMA in the cell, which is 
complementary to a DNA strand, including all transcribed 
regions, that serves as a matrix for transcription. In other 
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words, the "target gene" is generally the sense strand. One 
strand, or antisense strand (asl) can be conplementary to an RNA 
transcript or its processing products, e.g., an mRNA, formed 
during expression of a target gene. The term "introduced into" 
5 is understood to mean uptake in the cell. Uptake may occur by 
means of the cell itself. However, it may also be mediated by 
auxiliary agents or devices. "Overhang" is understood to mean a 
single- stranded projection located at an end, which does not 
exhibit Watson-Crick paired nucleotides. "Double- stranded 
10 structure" is understood to mean a structure in which the 

nucleotides of the individual strands are generally paired in 
accordance with Watson & Crick. In terms of the present 
invention, a double-stranded structure may also exhibit 
individual mismatches . 

15 

In a particularly advantageous embodiment, dsRNA I exhibits the 
overhang at the 3 '-end of the strand or antisense strand asl 
and/or at the 3 '-end of the other strand or antisense strand 
ssl. dsRNA I may also be smooth at one end. In this case, the 

20 smooth end is advantageously located on the side of dsRNA I that 
(exhibits)^ the 5'-end of a strand (antisense strand; asl). In 
this embodiment, dsRNA I exhibits very good effectiveness as 
well as great stability in the living organism. Total in vivo 
effectiveness is outstanding. The overhang consists 

25 advantageously of 1 to 4 nucleotides, preferably of 1 or 2 
nucleotides . 

In accordance with a further embodiment, the effectiveness of 
the method can be further enhanced when at least one further 
30 dsRNA II corresponding to the dsRNA I in the invention is 
introduced into the cell, whereby one strand, or at least a 
segment of one strand of the double-stranded stmacture of dsRNA 



' the word "exhibits" is missing. 
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I is complementary to a first region of the sense strand of the 
target gene, and whereby another strand, or at least a segment 
of the other strand of the double- stranded structure of the 
dsRNA II is complementary to a second region of the sense strand 
5 of the target gene. Inhibition of expression of the target gene 
is markedly enhanced in this case . The first and second region 
can overlap segmental ly, be adjacent to each other, or be 
separated. 

10 It has further been shovm to be advantageous when the dsRNA I 
and/or the further dsRNA II is fewer than 25 successive 
nucleotide pairs in length. A length of between 19 and 23 
nucleotide pairs has been shown to be particularly effective. 
Efficiency can be further enhanced when single- stranded 

15 overhangs containing 1 to 4 nucleotides are present in the 

do\able strands preferably formed by 19 to 23 nucleotide pairs. 

The target gene can, in accordance with a further embodiment, 
exhibit one of the sequences SQOOl to SQ140 shown in the 

20 appended sequence protocol. It may be selected from the 

following group: an oncogene; cytokinin gene; Id protein gene; 
prion gene; gene that expresses molecules that induce 
angiogenesis, adhesion molecules, and cell surface receptors; 
genes of proteins that are involved in metastasizing and/or 

25 invasive processes; genes of proteinases as well as of molecules 
that regulate apoptosis and the cell cycle; genes that e:!^ress 
the EGF receptor. In particular, the target gene Ccui be a MDRl 
gene. It may be used in this connection a dsRNA I/II consisting 
of one of the sequences SQ141-173 or a combination of one of the 

30 anti sense (as) and sense sequences (ss) that belong together. 

In accordance with another advantageous embodiment, expression 
is inhibited according to the principle of RNA interference. 
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The target gene is advantageously expressed in pathogenic 
organisms, preferably in Plasmodia. It can be a component of a 
virus or viroid, particularly a virus or viroid that is 
pathogenic in hiomans. The virus or viroid can also be one that 
5 is pathogenic in animals or plants. 

In another embodiment, it is provided that the unpaired 
nucleotides are substituted by nucleoside thiophosphates . 

10 At least one end of the dsRNA I/II may be modified to counteract 
decomposition in the cell or dissociation in the individual 
strands. Advantageously, the cohesion of the double- stranded 
structure that results from the complementary nucleotide pairs 
is enhanced by at least one chemical bond. The chemical bond may 

15 be achieved either by a covalent or ionic bond, a hydrogen bond, 
hydrophobic interaction, preferably by means of van der Waals or 
stacking interactions, or by means of metal-ion coordination. In 
addition, it has also been shovm to be advantageous and 
stability-enhancing if the chemical bond occurs in the vicinity 

20 of one end. Other advemtageous embodiments with regard to 

chemical bonding can be found in the features in Claims 24 to 
30, and no further ejcplanation is required. 

dsRNA I/II may be particularly easily introduced into the cell 
25 when it is enclosed in micellar structures, preferably in 

liposomes. For the transport of dsRNA I/II into the cell, it has 
been found to be advantageous that they be bound, associated, or 
enclosed by at least one viral coat protein that stems directly 
from a virus, is derived from it, or is synthetically produced. 
30 The coat protein may be derived from a polyoma viirus. In 

particular, the coat protein may contain Virus Protein 1 and/or 
Virus Protein 2 of the polyoma virus. In accordance with a 
further einnbodiment , it is provided that during formation of a 
capsid or capsid-like structure from coat protein, one side is 
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turned to the interior of in the capsid or capsid-like 
structure. Furthermore, it is advantageous that one strand of 
the dsRNA I/II (as 1/2) is complementary to the primary or 
processed RNA transcript of the target gene. The cell may be 
5 either a vertebrate cell or a human cell. 

Furthermore, it has been demonstrated that dsRNA I/II may be 
administered to mammals, preferably human beings, even at a 
maximum dose of 5 mg/kg body weight per day. Even at this low 
10 dosage effectiveness is outstanding. 

Surprisingly, it has been shown that dsRNA I/II may be mixed in 
a buffer solution and then administered orally or by injection 
or infusion, either intravenously, intratumorally, 
15 intraperitoneally, or inhalationally . 

Furthermore, the invention provides the use of a doxible- stranded 
ribonucleic acid (dsRNA I) to inhibit expression of a target 
gene in the cell, whereby dsRNA I exhibits a double- stranded 

20 structure consisting of a meiximum of 49 successive nucleotide 
pairs, eind whereby one stremd (antisense strand, asl) or at 
least one segment of the strand of the double -stranded structure 
is complementary to the sense strand of the target gene, and 
whereby dsRNA I exhibits ein overhang at one end consisting of 1 

25 to 4 nucleotides . 

In accordance with another measure of the invention, a 
medicament containing one doiible- stranded ribonucleic acid 
(dsRNA I) in a quantity sufficient to inhibit expression of the 
30 target gene in a cell is provided, whereby dsRNA I exhibits a 
double- stranded structure consisting of a maximum of 49 
successive nucleotide pairs , and whereby one strand (asl ) or at 
least one segment of one strand (asl) of the double- stranded 
structure is correplementary to the sense strand of target gene, 
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and whereby the dsRNA I exhibits at least one overhang at one 
end consisting of 1 to 4 nucleotides. 

Refer to the previous discussion for other advantageous 

5 embodiments of dsRNA I /II. 

The invention will be explained on the basis of drawings and 
exainples as follows. These show: 

10 Fig, la, b diagram of a first and second do\able-stranded BNA 
and 

Fig. 2 diagram of a target gene, 

15 Fig. 3 relative YFP fluorescence after application of 

various dsRNAs in NIH/3T3 cells (first experiment). 

Fig. 4 relative YFP fluorescence after application of 

various dsPNAs in NIH/3T3 cells (second experiment) , 

20 

Fig. 5 relative YFP fluorescence after application of various 
dsRNAs in NIH/3T3 cells (third experiment), 

Fig. 6 relative YFP fluorescence after application of various 
25 dsRNAs in NIH/3T3 cells (fourth experiment) , 

Fig. 7 relative YFP fluorescence after application of various 
dsRNAs in Hela-S3 cells (fifth experiment) , 

30 Fig. 8 fluorescence microscopic imaging of NIH/3T3 cells 
after transf ection with pcDNA-YFP or after 
cotransf ection with pcDNA-YFP and various dsRNAs, 
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Fig. 9 fluorescence microscopic imaging of HeLa-S3 cells 
after transfection with pcDNA-YFP or after 
cotransf action with pcDNA-YFP and various dsRNks, 

5 Fig. 10 gel electrophoretic separation of SI after incubation 
in mouse serum, 

Fig. 11 gel electrophoretic separation of SI after incubation 

in human seriom, 

10 

Fig. 12 gel electrophoretic separation of S7 after incubation 
in mouse serum, 

Fig. 13 gel electrophoretic separation of S7 after incubation 
15 in hijman serxtm, 

Fig. 14 gel electrophoretic separation of K3 after incubation 
in mouse serum, 

20 Fig. 15 gel electrophoretic separation of PKCl/2 after 
incubation in mouse serum. 

Fig. 16 gel electrophoretic separation of S1A/S4B after 
incubation in human serum, 

25 

Fig. 17 gel electrophoretic separation of K2 after incubation 
in human serxom, and 

Fig. 18 GFP-specific immunoperoxidase staining of kidney 
30 paraffin sections from transgenic GFP mice. 

Fig. 19 GFP-specific immunoperoxidase staining of heart 
paraffin sections from transgenic GFP mice, 
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Fig. 20 GFP-specific imrtiunoperoxidase staining of pcuicreas 
paraffin sections from transgenic GFP mice, 

Fig. 21 Western blot analysis of GFP expression in plasma, 

5 

Fig. 22 Western blot analysis of GFP es^ression in kidney. 

Fig. 23 Western blot analysis of GFP expression in heart, 

10 Fig. 24 Western blot analysis of EGFR expression in U-87 M6 

glioblastoma cells. 

Fig. 25a Northern blot analysis of the MDRI mRNA level in colon 
carcinoma cell line LS174T, whereby the cells were 
15 harvested after 74 hours, 

Fig. 25b quemtif ication of the bands in Figure 25a, whereby the 
averages are represented by two values, 

20 Fig. 26a Northern blot analysis of the MDRI mENA level in colon 
carcinoma cell line LS174T, whereby the cells were 
harvested after 48 hours. 

Fig. 26b quantification of the bands in Figure 26a, whereby the 
25 averages of two values are represented. 

Fig. 27 comparison of a transmitted light- and fluorescence 
microscopic imaging of a transfection with 175 nM 
dsRNA (Sequence Rl in Table 4) . 

30 

The double-stranded ribonucleic acids dsRNA I and dsRNA II 
depicted schematically in Figures la and lb each exhibit a first 
end (El) and a second end (E2) . The first and the second 
ribonucleic acids dsRNA I/dsRNA II exhibit single-stranded 
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segments at both ends (El, E2), being formed of approximately 1 
to 4 impaired nucleotides. Two possible variants are shown 
(Variants 1 and 2) , whereby Variant 2 exhibits a smooth end 
(E2) . The smooth end may, however, be situated at the other end 
5 (El) in other variants. 

Figure 2 shows schematically a target gene located on a DNA. The 
target gene has been made visible by means of a black line. It 
exhibits a first region (Bl) and a second region (B2) . 

10 

In each case, one strand of the first dsRNA I (asl) or of the 
second dsRNA II (as2) is coii5)lementary to the corresponding 
region Bl or B2 in the target gene, respectively. 

Ejtpression of the target gene is inhibited particularly 
effectively when dsRNA I/dsRNA II exhibits single-stranded 
segments at their ends (El, E2) . The single-stranded segments 
may be located both on strand asl or as2, or on ant i -strand (ssl 
or ss2), or on strand asl, as2, and on the anti-strand. 

Regions Bl and B2 may be separated from each other as shown in 
Figure 2. However, they may also adjoin or overlap. 

I. Inhibition of the expression of the YFP gene in fibroblasts: 
25 Double-stranded RNAs were derived from sequences of Yellow 

Fluorescent Proteins (YFP) , a varieint of GFP (Green Fluorescent 
Protein) from the Ae<3ruoria victoria alga, and microinjected into 
fibroblasts together with a YFP-coding plasmid. Subsequently, 
the decrease in fluorescence compared to cells without dsKNA was 
30 analyzed. 

Experiment protocol : 

Single RNA strands and their complementary single strands were 
synthesized from sequence protocols SQ148, SQ149 and SQ159 , 
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using an RNA synthesizer (Expedite 8909, Applied Biosystems, 
Weiterstadt, Germany) and conventional chemical processes. These 
were sxibsequently purified using HPLC. Hybridization of the 
individual strands into double stramds was done by heating up 
5 the stochiometric mixture of the single strands in 10 mM of 
sodivim phosphate buffer, pH 6.8, and 100 mM NaCl to 90=C, and 
then allowing it to cool off slowly for 6 hours to room 
temperature. The dsRNA that was obtained in this way was 
microinjected into the test cells. 

10 

The test system used for this cell culture experiment was the 
murine fibroblast cell line NIH/3T3, ECACC No. 93061524 
(European Collection of Animal Cell Culture) . The pcDNA-YFP 
plasmid, which contains an SOObp Bam HI/Eco RI-YFP fragment in 

15 the corresponding restriction site of the pcDNA3 vector, was 
used for the microinjections. Expression of YFP under the 
influence of simultaneously transfused sequence-homologous dsENA 
was studied. Analysis of green fluorescence under the 
fluorescence microscope was done 3 hours after injection at the 

20 earliest. 

Preparation of the cell cultures: 

The cells were incubated in DMEM with 4.5 g/1 glucose and 10% 
fetal calf serum (FCS) , 2 inM L-glutamine, and 

25 penicillin/streptomycin (100 lU/lOO fig/ml, Biochrom) in an 

incubator in an atmosphere containing 5% CO2 at 37 "C. The cells 
were passaged every 3 days in order to maintain them in an 
exponential growth state. One day before transf ection, the cells 
were trypsinized (lOx trypsin/TEDTA, Biochrom) and placed in 

30 coated petri dishes (CORNING Cell Culture Dish, 35 mm, Corning 

Inc., Corning NY) at a cell density of 0 . 3x 10^. The petri dishes 
were incubated for at least 30 minutes at 37^0 with 0.2% gelatin 
(Biochrom), washed once with PBS, and used immediately to 
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culture the cells. In order to find the individual cells again, 
CELLocate coverslips were used (square sized SSym, Eppendorf) . 

Microin j ection : 

5 The petri dishes were taken out of the incubator approximately 
10 minutes prior to microinjection. Approximately 50 cells per 
dish and per incubate were microinjected (FemtoJet, 
Micromanipulator 5171, Eppendorf) . Glass capillaries (FemtoTip, 
Eppendorf) with an internal tip diameter of 0.5 were used. 

10 Injection time was 0.8 seconds at a pressure of 30 hPA. 

Microinjection took place under an Olympus 1X50 microscope 
equipped for fluorescence. The injection buffer used consisted 
of 14mM NaCl, 3 mM KCl, and 10 mM KH2PO4, pH 7.0, which contained 
0.01 pg/ial pcDNA-YFP. An injection solution of 0.08% (w/v) Texas 

15 red coupled with dextran 70000 (Molecular Probes, Leiden, 

Netherlands) was added to test for successful microinjection. In 
order to analyze the inhibition of YFP expression with specific 
dsRNA, dsRNAs were added to the injection solution: Assay 1: 
0.01 ]M dsRNA (sequence protocol SQ148/149) ; Assay 2: 0.01 pM 

20 dsKNA (sequence protocol SQ148/159) ; Assay 3: without RNA. After 
microinjection, the cells were incubated for at least another 3 
hours in an incubator. Intracellular YFP fluorescence was then 
analyzed under the microscope: the cells that fluoresced both 
red and green simultaneously: microinjection was successful, no 

25 inhibition of YFP expression as a result of dsRNA was observed, 
or there were control cells into which no dsRNA was injected; 
only red fluorescent cells: microinjection was successful, dsRNA 
inhibited YFP expression. 

30 Results : 

At a dsRNA concentration of 0.1 jaM, the use of dsRNA with 
single-stranded regions with two-nucleotide overhangs each at 
both 3 '-ends (sequence protocol SQ148/159) markedly enhanced 
inhibition of the estpression of the YFP gene in fibroblasts in 
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comparison to dsRNA without end having single overhanging 
strands (Table 1) . 

The use of short dsRNA molecules , containing 19-25-base pairs 
5 with overhangs consisting of a few, preferably 1 to 3 , non-base- 
paired single-stranded nucleotides thus makes possible a 
comparatively more powerful inhibition of gene expression in 
mammalian cells than does the use of dsRNAs with the same nximber 
of base pairs without the corresponding single- stranded 
10 overhangs at the same RNA concentrations. 



Assay 


Name 


Sequence protocol No. 


0.1 13M 


1 


SlA/ 


SQ148 


+ 




SIB 


SQ149 




2 


SlA/ 


SQ148 (overhanging ends) 


+++ 




S4B 


SQ159 




3 




Without RNA 





Table 1: The symbols give the relative proportion of non- or 
weakly-fluorescent cells (+++ > 90%; ++ 60-90%-+ 30-60%; - < 
10%) . 



II. Inhibition by dsRNA of gene expression of a target gene in 
cultured HELA- S3 cells and mouse fibroblasts; 

The effectiveness of the inhibition of YFP expression after 
20 transient transfection of a YFP-coding plasmid on the basis of 
RNA interference with dsRNA may be modulated by manipulating the 
3 ' -ends and the length of the base-paired region. 

Example : 

25 

In order to determine the effectiveness of dsRNA in the specific 
inhibition of gene expression, transient transfected NIH/3T3 
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cells (fibroblasts from NIH Swiss mouse embryo, ECCAC [European 
collection of animal cell culture] No. 93061524) and HELA-S3 
{humcin cervical cancer cells, DSMZ [German collection of 
microorganisms and cell cultures] No. ACC 161) were used. The 

5 pcDNA-YFP plasmid, containing an 800-bp Bam HI/Eco RI-YFP 

fragment in the corresponding cleaving sites of the vector pcDNA 
3, was used for transf ection. Double- stranded RNAs (dsRNAs) 
derived from the sequence of the yellow fluorescent protein 
(YFP) were produced and transiently transfected into the 

10 fibroblasts along with the pcDNA-YFP plasmid (the antisense 
strands of the specific dsRNAs used are complementary to the 
corresponding segments of the gene sequences of both YFP and 
GFP) . The reduction in fluorescence was quantified after 48 
hours. Cells that were either transfected only with pcDNA-YFP or 

15 with pcDNA-YFP and a control dsRNA (not derived from the YFP 
sequence) were used as controls. 

Test protocol ; 

20 dsRNA synthesis; 

The individual RWA strands seen in the sequence protocols as 
well as their complementary single strands were synthesized 
using an RNA synthesizer (Expedite 8909, Applied Biosystems, 
Weiterstadt, Germany) , as well as by conventional chemical 

25 means. Purification of the raw synthesis products was then done 
with the help of the HPLC. The NucleoPac PA-100, 9 x 250 column 
(Dionex) was used with 20 mM tris, 10 irM NaC104, pH 6.8, 10% 
acetonitrile were used as the low salt buffer, and 20 iriM tris, 
400 IriM NaClOa, pH 6,8, 10% acetonitrile were used as the high 

30 salt buffer. Flow was 3 ml per minute. Hybridization of the 
single strands into a double- stranded was done by heating the 
stochiometric mixture of the single strands in 10 mM sodium 
phosphate buffer, pH 6.8, and 100 mM NaCl to 80-90 »C and then 
allowing it to cool slowly over 6 hours to room teirperature , 
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Seeding the cells; 

All cell culturing was conducted under sterile conditions at an 
appropriate workstation (HS18/ Hera Safe, Kendro, Heraeus) . 
5 Culturing of the NIH/3T3 cells and the HELA-S3 was done in the 

incubator {CO2- incubator T20, Hera Cell, Kendro, Heraeus) at 
37=0, 5% CO2, and saturated atmospheric humidity in DMEM 
(Dulbecco's modified eagle medium, Biochrom) for the mouse 
fibroblasts, and in Ham's F12 for the HELA cells, with 10% FCS 

10 (fetal calf serum, Biochrom), 2 iriM L-glutamine (Biochrom), and 
penicillin/streptomycin (100 lU/lOOvig/ml, Biochrom) . In order to 
maintain the cells in an exponential growth state, the cells 
were passaged every 3 days. Twenty-four hours before 
transf action, the cells were trypsinized (lOx trypsin/EDTA, 

15 Biochrom, Germany) and placed in a 96-well plate (Multiwell 
Schalen 96-well, flat-bottom, Schubert & Weiss Laboratories, 
GmbH) at a cell density of 1.0 x 10^ cells/depression and 
cultured in 150 yl growth medium. 

20 Intplementation of transient transf ection: 

Transfection was done using Lipof ectamine Plus™ reagent (Life 
Technologies) in accordance with manufacturer directions. 0.15 
pg pcDNA-YFP plasmid was placed in each well. The entire 
transfection volume was 60 In each case, 3 samples were 

25 started. First, the plasmid DNA was complexed together with the 
dsRNA. The plasmid DNA and dsRNA were diluted in serum- free 
medium, and 1 ul PLUS reagent was used per 0.1 ]ig of plasmid DNA 
(in a volume of 10 pi) . This was then incubated at room 
temperature after mixing for 15 minutes. During incubation 0,5 

30 |Ul lipof ectamine was diluted in 10^1 serum-free medium per 0,1 
fig plasmsid-DNA, well mixed, added to the plasmid/ dsRNA/PLUS- 
mixture and again inciibated for 15 minutes. The medium was 
changed during incubation. The cells were washed once with 200 
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]xl serum-free medium, and thereafter incubated with 40 ]xl serum- 
free medium in the incxibator until the addition of 
DNA/dsRNA/PLUS/Lipofectamine. After the addition of 20 ]xl 
DNA/dsRNA/PLUS/Lipofectamine per well, the cells were incubated 
5 in an incubator for 2.5 hrs . After incubation, the cells were 
washed once with 200 ^il growth medium and incubated in the 
incubator for 24 hours in 200 ]il growth medium until 
fluorescence detection was done. 

Fluorescence detection: 

24 hours after the last medium change, cell fluorescence was 
photographed using a fluorescence microscope (IX50-S8F2,U- 
ULSlOOHg fluorescence vnit, Brenner U-RFL-T200, Olynpus) with a 
USH I02D mercury lainp (Ushio Inc., Tokyo, Japan), fitted with a 
WIB fluorescence cube and a digital CCD camera (Orca Illm, 
Hamamatsu) , and a C4742-95 preview monitor. Analysis of the 
fluorescence images was done using Analysis Software 3.1 (Soft 
Imaging System GmbH, Germany. In order to relate YFP 
fluorescence to cell density, cell nucleus staining was done 
(Hoechst staining) , For this the cells were fixed, first in 100 
pi methylcarnoy (75% methanol, 25% glacial acetic acid) for 5 
minutes, and then again for 10 minutes in methylcarnoy. After 
air drying, the fixed cells were incubated in the dark for 30 
minutes with 100 pi Hoechst stain per well (75 ng/ml) . After 
washing twice with PBS (Dulbecco PBS w/o Ca^*, Mg^*, Biochrom) , 
the cells that had been Hoechst stained were photographed under 
the fluorescence microscope (Olympus, WU fluorescence cube for 
Hoechst) . 

30 The results regading inhibition of YFP expression in cultivated 
cells by dsRNA are summarized in Figures 3 to 9: The effects of 
YFP-specif ic dsKNAs and of control dsRNAs on YFP expression in 
NIH/3T3 mouse fibroblasts after transient transf ection are 
summarized in Figures 3, 4, 5, and 6. The experiments were 
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carried out as described in the test protocol. The concentration 
of dsKNA relates to the concentration in the medium during the 
transfection reaction. The dsKNA designations may be seen in 
Table 2 . It shows the relative fluorescence per photographic 
5 image in terms of surface percentage. Three different 

photographic images were analyzed per well. The average values 
are obtained from the three images . 

Specific inhibition of YFP-gene expression by dsKNAs in HELA-S3 
10 cells is shown in Figures 7 and 9 . Figure 7 shows the inhibiting 
action of variously configured dsRNA constructs (Table 2) in 
various concentrations on expression of YFP in HeLa cells. 
Figure 8 shows representative fluorescence microscopic images of 
NIH/3T3 mouse fibroblasts transiently transfected with YFP, 
15 without dsRNA and with specific anti-YFP-directed dsRNAs (lOOx 
enlargement) . 



8A: 


YFP control 


86: 


SI, 10 nM 


8C: 


S4, 10 nM 


8D: 


S7, 10 nM 


8E: 


S7/S11, 1 nM 


8F: 


S7/S12, 1 nM 



25 Figure 9 shows representative fluorescence microscopic images of 
HELA-3S cells transiently transfected with YFP, without dsRNA 
and with specific anti-YFP-directed dsRNAs (lOOx enlargement) . 



9A: 


K2 control. 


10 nM 


9B: 


SI, 10 nM 




9C: 


S4, 10 nM 




9D: 


S7, 10 nM 




9E: 


S7/11, 1 nM 




9F: 


S7/12, 1 nM 




9G: 


S1A/S4B, 10 


nM 
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9H: YFP control 
Results : 

5 Figure 3 shows that YFP expression after transient 

cotransf action of mouse fibroblasts with the YFP plasmid and 
specific anti -YFP- sequence-directed dsRNAs can be particularly 
effectively inhibited when the 3 ' -ends of the 22- and 19-base- 
pair-containing regions of the dsRNAs exhibit single- stranded 

10 segments of 2 nucleotides (nt) . Whereas the SI dsRNA with smooth 
3 ' -ends exhibits no inhibitory effects on YFP expression at a 
concentration of 1 nM (relating to the concentration in the cell 
culture medium during transfection) , the S7 dsKNA (19 nucleotide 
pairs) and the S4 (22 nucleotide pairs), each with 2nt overhangs 

15 at both 3 '-ends, inhibited YFP esopression by 50% and 70%, 

respectively, in comparison to the corresponding control dsRNAs 
(K3 and K2) . At a concentration of 10 nM, the dsRNA with the 
smooth ends designated Si inhibits YFP expression by -65%, 
whereas the S4 dsRNA inhibits YFP expression by -93% {Figure 4) . 

20 The inhibitory effects of the dsRNAs designated as S4 and S7 are 
concentration- dependent (Figure 3 and 4; see also Figure 7) . 

Figure 4 shows that the single- stranded configuration at both 
3 '-ends (of the sense and antisense strand) is not necessary for 

25 efficient suppression of YFP gene escpression. To achieve 

effective inhibition of YFP expression, only the 2nt overhang at 
the 3 ' -end of the antisense strand is necessary. Thus, for both 
S4 dsRNAs (with 2nt overhangs at both 3 ' -ends) and S1A/S4B (with 
one 2nt overhang at the 3 ' -end of the antisense strand) 

30 inhibition of YFP expression at a concentration of 1 nM is -70%. 
However, if on the other hand the 2nt overhang is located at the 
3 ' -end of the sense strand (and the 3 '-end of the antisense 
strand does not have a single- stranded region) , inhibition of 
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YFP gene expression is 50%. Analogously, inhibition at higher 
concentrations is considerably better when at least the 3 ' -end 
of the antisense strand has a 2nt overhang. 

5 A more marked inhibition of YFP expression is achieved when the 
base-paired region has 21 nucleotide pairs instead of 22 (SI and 
S4) , 20 (S13 or S13/14. or 19 (S7) (Figures 5, 5, and 7). Thus, 
at a concentration of 5 nM, inhibition of YFP expression by SI 
(22 base pairings with smooth ends) is -40%, while inhibition by 
10 S7/S12 (21 base pairings with smooth ends), also at 5 nM, is 
-92%. If the dsKNA with 21 base pairings exhibits another 2nt 
overhang at the antisense strand 3 '-end (S7/S11) , inhibition is 
-97% (compared with -73% inhibition by S4 and -70% inhibition by 
S7). 

15 

III. Analysis of semrn stability of double-stranded RNA (dsKKA) : 

The object is to take the effectiveness of the inhibition on the 
gene expression of target genes mediated by dsRNAs found in cell 
20 cultures and enhance it for use in vivo. This is achieved by 

improving the stability of dsRNA in serum, and by increasing the 
retention time of the molecule in the blood circulation, or by 
increasing the effective concentration of the functional 
molecule that results from the foregoing. 

25 

Example : 

Serum stability of GFP-expression- inhibiting dsRNAs was tested 
ex vivo in murine and human sertim. 

30 Test protocol : 



Incubation of human and murine serum with corresponding dsRNA 
was done at 37 »C. In each case, BS\xl serum was incubated with 15 
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]xl lOOpM dsRNA. After certain incubation spans (30 minutes, 1 
hour, 2 hours, 4 hours, 8 hours, 12 hours, 24 hours) the samples 
were frozen at -80»C. DsRNA without serum (+85 lal dclHjO) and 
dsRNA with serum at Time 0 were used as controls. 

5 

In order to isolate dsRNA from the incubate, which was done on 
ice, 400 ]il 0.1% SDS was added to each incubate, and these then 
underwent phenol extraction: 500 pi phenol : chloroform: isoamyl 
alcohol (lAA, 25:24:1, Roti phenol, Roth, Karlsruhe) were added 

10 to each incubate, and then vortexed at the highest setting for 
30 seconds (Vortex Genie-2, Scientific Industries) . After 
incubation for 10 minutes on ice, phase separation was carried 
out by centrif ugation at 12,000 xg at 4*C for 10 minutes {Sigma 
3K30, Rotor 12131-H) . The top aqueous phase (approximately 200 

15 pi) was collected and then underwent digestion: first with DNase 
I and then with Proteinase K: 20 pi lOx DNase buffer (100 raM 
tris, pH 7.5, 25 mM MgCl2, 1 mM CaCl2) and 10 U DNase I (D 7291, 
Sigma-Aldrich) were added incvibated for 30 minutes at 37 ^C, then 
6 U DNase I were again added, incubated for emother 20 minutes 

20 at 37»C. Then 5pl Proteinase K (20 mg/ml, 04-1075, Peqlab, 

Germany) was added and inciibated for 30 minutes at 37 "C. Phenol 
extraction was then carried out. To this was added 500 pi 
phenol: chloroform :IAA (25:24:1), vortexed for 30 seconds at the 
highest setting, and then centrif uged for 10 minutes at 12,000 

25 xg and 4*'C. The supernatant fluid was drawn off and replaced 

sequentially with 40 pi 3 M Na-Ac (sodium acetate), pH 5.2, and 
1 ml 100% EtOH; this was well mixed and precipitated for at 
least one hour at -80"C. The precipitate was pelleted by 
centrif ugation at 12,000 xg for 30 minutes at 4*C, washed with 

30 70% EtOH, and again centrifuged (10 minutes, 12,000 xg at 4=C) . 
The air-dried pellet was then mixed in 30 pi RNA gel application 
buffer (7 M urea, 1 x TBE [0.09 M tris borate, 0.002 M EDTA, 
0.02% [w/v] bromophenol blue, 0.2% [w/v] xylencyanol ) and stored 
at -20'»C until gel application. 
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In order to characterize the dsRNA, analytic, denaturing 
polyacrylamide gel electrophoresis (analytic PAGE) was carried 
out. The urea gels were produced shortly before the run: 7M urea 
5 (21 g) was dissolved while stirring in 25 ml 40% aqueous 

acrylamide/bisacrylamide solution (Rotiphoresis gel, A515.1, 
Roth) and 5 ml 10 x TBE (108 g tris, 55 g boric acid, 3.9 g EDTA 
per liter distilled water) and diluted to 50 ml with of 
distilled water. Shortly before pouring, 50 ijl TEMED (N,N,N' ,N'- 

10 tetramethyl ethylendiamine) and 500 yl 10% APS (ammonium 

peroxide sulfate) were added. After polymerization, the gel was 
placed in a vertical electrophoresis apparatus (Merck, 
Darmstadt) , and a first fraction was carried out for 30 minutes 
at a constant amperage of 40 itiA. 1 x TBE buffer was used as the 

15 running buffer. Before applying them to the gel, the RNA samples 
were heated for 5 minutes at 100 ^C, cooled on ice, and then 
centrifuged for 20 seconds on a table centrifuge (Eppendorf 
Mini spin ) . 15 nl of each sample was applied to the gel. The test 
run lasted for approximately two hours at a constant amperage of 

20 40 itiA. After the run, the gel was stained with Stains All 

staining solution (20 ml Stains All solution [200 mg Stains All 
dissolved in 200 ml formaldehyde] with 200 ml of distilled water 
and 100 ml formamide) , and the background stain was then removed 
by rinsing with distilled water for 45 minutes. The gels were 

25 photographed using the Image Master VDS photodocumentation 

system from Pharmacia. Figures 10 to 17 show the serum stability 
of dsRNA after incubation with human or murine serum, and 
subseqpjent electrophoretic separation in 20% 7M urea gel. 
Figure 10: Incubaticm of SI (0-22-0) in mouse serum 

30 1. At Time 0 (without serum) 

2 . At Time 0 

3 . For 3 0 minutes 

4 . For 1 hour 

5 . For 2 hours 
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6. For 4 hours 

7 . For 12 hours 

8. 2 pi 100 ]M SI without incubation 
SIA) sense strand SI (10 yl 20 pM SIA) 
SIB) antisense strand SI (10 ^1 20 ]M SIB) 

Figure lit Incubation of SI (0-22-0) in human serum 

1. 2 )il 100 uM SI untreated (without incubation) 

2. For 3 0 minutes 

3 . For 2 hours 

4 . For 4 hours 

5 . For 6 hours 

6 . For 8 hours 

7 . For 12 hours 

8. For 24 hours 

SIA) sense strand SI (10 ]il 20 ]iU SIA) 
SIB) antisense strand SI (10 \il 20 SIB) 
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Flgntre 12 1 Incubation of S7 (2-19-2) in mouse serum 

1. At Time 0 (without serum) 

2. For 30 minutes 

3 . For 4 hours 
5 4. For 12 hours 

Piffure 13: Incubation of S7 (2-19-2) in human serum 

1. Sense strand S7 (10 ]xl 20 S7A) 

2. Antisense strand S7 (10 pi 20 ]M S7B) 

3. For 30 minutes 
10 4. For 1 hour 

5. For 2 hours 

6. For 4 hours 

7 . For 6 hours 

8. For 12 hours 
15 9,. For 24 hours 

10. At Time 0 (without serum) 
Figure 14: Incxibation of K3 (2-19-2) in mouse serum 

1. Sense strand K3 (10 ]il 20 uM ¥3A) 

2. Antisense strand K3 (10 ]il 20 pM K3B) 
20 3. At Time 0 (without serum) 

4. At Time 0 {with serian) 

5. For 30 minutes 

6. For 1 hour 

7. For 2 hours 
25 8. For 4 hours 

9. For 12 hours 

Figure 15: Incubation of PKCl/2 (0-22-2) in mouse serum 

1. For 30 minutes 

2 . For 1 hour 
30 3. For 2 hours 

4 . For 4 hours 

5. For 12 hours 

6. 2 pi lOOpM PKCl/2 (untreated) 

\\SERVER\g$\TexteVAnBifiIdcunt«lagcn 2003V*22497-RiboplBnna-aii-2.<k)C 



C& 02432350 2003-06-30 



23 

Figtire 16 1 Incubation of S1A/S4B (0-22-2) in fauaan serum 

1. At Time 0 (without serum) 

2. For 24 hours 

3 . For 12 hours 
5 4. For 8 hours 

5 . For 6 hours 

6 . For 4 hours 

7 . For 2 hours 

8. For 30 minutes 

10 9. Sense strand SIA (10 \il 20 uM SlA) 

10. Antisense strand S4B (10 pi 20 pM S4B) 
Figure 17: Incubation of K2 (2-22-2) in human serum 



20 



1. 


Sense strand K2 (10 pi 20 pM K2A) 


2. 


Antisense strand K2 (10 pi 20 pM K2B) 


3. 


At Time 0 (without serxim) 


4. 


For 3 0 minutes 


5. 


For 2 hours 


6. 


For 4 hours 


7. 


For 6 hours 


8. 


For 8 hours 


9. 


For 12 hours 


10 


. For 24 hours 



Results: 

25 

DsRNAs without single- stranded regions at the 3 '-ends are 
considereibly more stable in both human and mouse serum than are 
dsRNAs with single-stranded 2nt overhangs at the 3 ' -ends 
(Figures 10 to 14 and 17) . After 12 and 24 hours, respectively, 
30 of incubation of SI in both murine and human serxm, one band of 
the original size remains almost completely intact. By contrast, 
the stability of dsRHAs with 2nt overhangs at both 3 '-ends 
decreases considerably in both human and murine semm. Even 
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after only 4 hours, of incubation of S7 (Figures 12 and 13) or K3 
(Figure 14), no band of the original size is still detectable. 

In order to enhance the stability of dsRNA in serum, it is 
5 sufficient if the dsRNA possesses one smooth end. The original 
size of the band has hardly been broken down at all in mouse 
seriim after 4 hours incxxbation (Figure 15, Track 4) when 
coinpared to S7 (complete decomposition after 4 hours; Figure 12, 
Track 3) 

10 

One optimal compromise with regard to the biological 
effectiveness of dsRNA may be the use of dsRNA with one smooth 
end and one single-stranded region of 2 nucleotides, whereby the 
single-stranded overhauag is located at the 3 '-end of the 
15 antisense strand. 



The sequences used here are reproduced in the following Table 2 
and in the sequence protocols SQ148-151 and 153-167. 





protocol 
Ho. 


dsRMA- Se^ence 




SI 


SQ148 
SQ149 


(A) 5'- CCACAUGAAGCAGCACGACUUC -3' 

(B) 3'- GGUGUACUUCGUCGUGCUGAAG -5' 


0-22-0 


S7 


SQ150 
SQ151 


(A) 5'- CCACAUGAAGCAGCACGACUU -3' 

(B) 3'- CUGGUGUACUUCGUCGU6CUG -5' 


2-19-2 


Kl 


SQ153 
SQ154 


(A) 5'- ACAGGAUGAGGAUC6UUUCGCA -3' 

(B) 3'- U6UCCUACUCCUAGCAAAGCGU -5' 


0-22-0 


K3 


SQ155 
SQ156 


( A ) 5 ' -GAUGAGGAUCGUUUCGCAUGA- 3 ' 

( B ) 3 ' -UCCUACUCCUAGCAAAGCGUA- 5 ' 


2-19-2 


K2 


SQ157 


(A) 5'- ACAGGAUGAGGADCGUUUCGCAUG -3' 
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SQ158 


(B) 3'- UCUGUCCUACUCCUAGCAAAGCGU -5' 


2-22-2 


SIA/ 

S4B 


SQ148 
SQ159 


(A) 5'- CCACAUGAAGCAGCACGACUUC -3' 

(B) 3'- CUGGUGUACUUCGUCGUGCUGAAG -5' 


0-22-2 


PRC 1/2 


SQ160 
SQ161 


(A) 5'- CUUCUCCGCCUCACACCGCUGCAA —3 

(B) 3'- GAAGAGGCGGAGUGUGGCGACG -5' 


2-22-0 


87/812 


SQ150 
SQ162 


(A) 5'- CCACAUGAAGCAGCACGACUU -3' 

(B) 3'- GGUGUACUUCGUCGUGCUGAA -5' 


0-21-0 


S7/S11 


SQ150 
SQ163 


(A) 5'- CCACAUGAAGCAGCACGACUU -3' 

(B) 3'- CUGGUGUACUUCGUCGUGCUGAA -5' 


0-21-2 


S13 


SQ164 
SQ165 


(A) 5'- CCACAUGAAGCAGCACGACU -3' 

(B) 3'- CUGGUGUACUUCGUCGUGCUGA -5' 


0-20-2 


513/14 


SQ164 
SQ166 


{A) 5'- CCACAUGAAGCAGCACGACU -3' 
(B) 3'- GGUGUACUUCGUCGUGCUGA -5' 


0-20-0 


S4 


SQ167 
SQ159 


(A) 5'- CCACAUGAAGCAGCACGACUUCUU -3' 

(B) 3'- CUGGUGUACUUCGUCGUGCUGAAG -5' 


2-22-2 


Klh/ 
K2B 


SQ153 
SQ158 


(A) 5'- ACAGGAUGAGGAUCGUUUCGCA -3' 

(B) 3'- UCUGUCCUACUCCUAGCAAAGCGU -5' 


0-22-2 


KlB/ 
K2A 


SQ154 
SQ157 


(A) 5'- ACAGGAUGAGGAUCGUUUCGCAUG -3' 

(B) 3'- UGUCCUACUCCUAGCAAAGCGU -5' 


2-22-0 


SIB/ 
S4A. 


SQ149 
SQ167 


(A) 5'- CCACAUGAAGCAGCACGACUUCUU -3' 

(B) 3'- GGUGUACUUCGUCGUGCUGAAG -5' 


2-22-0 



Table 2 



IV. In vivo study: 

5 

Double- stranded RNA (dsRNA) that was derived from the GFP 
sequence and nonspecific dsRNA, respectively, was injected into 
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the caudal vein of "GFP lab mice" that express the green 
fluorescent protein (GFP) in all cells that are involved in 
protein biosynthesis. At the end of the experiment the animals 
were killed and tissue sections and plasma GFP expression were 
5 analyzed. 

Test protocol: 

dsRNA synthesis: 

10 The individual RMA strands seen in the sequence protocols as 

well as their complementary individual strands were synthesized 
using an RNA synthesizer (Expedite 8909, Applied Biosystems, 
Weiterstadt, Germany) , as well as by conventional chemical 
means. Purification of the raw synthesis products was then done 

15 with the help of the HPLC. The NucleoPac PA-100, 9 x 250 column 
(Dionex) was used: 20 mM tris, 10 mM NaClOi, pH 6.8, 10% 
acetonitrile was used as the low salt buffer, and 20 mM tris, 
400 mM NaC104, pH 6.8, 10% acetonitrile was used as the high salt 
buffer. Flow was 3 ml per minute. Hybridization of the 

20 individual strands into a double- stranded was done by heating 
the stochiometric mixture of the individual strands in 10 rnM 
sodium phosphate buffer, pH 6.8, 100 rnM NaCl to 80-908C and then 
allowing it to cool slowly over 6 hours to room tenperature. 

25 Test-animal conditions and course of the experiment: 

The transgenic laboratory mouse strain TgN(GFPU) 5Nagy (Jackson 
Laboratory, Bar Harbor, ME) was used; this strain has been shown 
to express GFP (with a beta-actin promoter and a CMV 
intermediate early enhancer) in all previously tested cells, 

30 (Hadjantonakis AK et al., 1993, Mech Dev. 76:79-90; 

Hadjantonakis Mi et al., 1998, Nature Genetics 19: 220-222). The 
GFP- transgenic mice may be readily differentiated from the 
corresponding wild type (WT) on the basis of fluorescence (using 
a hand-held UV lamp) . The corresponding WT was always paired 
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with a heterozygote GFP type for purposes of breeding. The 
escperiment was conducted in accordance with the German animal 
rights laws. The animals were kept in a controlled environment 
in groups of 3-5 animals in Type III Makrolon cages (Ehret, 
5 Emmendingen) at a constant temperature of 22 »C and a day /night 
rhythm of 12 hours. Wood shavings of 8/15 granulated softwood 
(Altomin, Lage) were used. The animals received tap water and 
standard feed (Altormin 1324 pellets) ad libitum. 

10 The heterozygote GFP animals that were used in the experiment 
were kept in cages in groups of 3 animals as described above. 
Injection of dsRNA solution was done intravenously (i.v.) in the 
caudal vein in 12-hour cycles (between 5:30 and 7:00 and between 
17:30 and 19:00) over a 5-day period. Injection volume was 60 vil 

15 per 10 g of body weight, and the dosage was 2.5 mg dsRNA or 50 
pg, respectively, per kg body weight. The groups were divided as 
follows : 

Group A: PBS (phosphate buffered saline) 60 yl per 10 g 

20 body weight each, 

Group B: 2.5 mg per kg body weight of a nonspecific 



control dsRNA (Kl control with smooth ends cmd a 



25 



double- stranded region consisting of 22 nucleotide 
pairs) , 



30 



Group C: 



2.5 mg per kg body weight of another nonspecific 
control dsRNA (K3 control with 2nt overhangs at 
both 3 ■ -ends and a double-stranded region 
consisting of 19 nucleotide pairs) , 



Group D: 



2.5 mg per kg body weight dsRNA (specific anti- 
GFP directed, henceforth referred to as SI, with 



V^SERVER\g5^Te!cte\AlUDekteullteriageD 2003V422497-Ribophiinaa-aii-2jk>c 



CA 02432350 2003-06-30 



28 



smooth ends and a double-stranded region 
consisting of 22 nucleotide pairs) , 



5 



Group 



E 



2.5 mg dsRNA per kg body weight (specific anti- 
GFP, henceforth referred to as S7 , with 2nt 



overhangs at the 3 ' -ends of both strands and a 
double strand region consisting of 19 nucleotide 
pairs) , 



10 



Group 



F; 



50 pg SI dsRNA per kg body weight (in other words 
1/50 of the dosage in Group D) . 



After the last of a total of 10 injections, the animals were 
killed after 14-20 hours, and the organs and blood were removed 
15 as described. 

Organ removal ; 

Immediately after the animals were killed by means of CO2 
inhalation, their blood and various organs were removed (thymus, 

20 along, heart, spleen, stomach, intestines, pancreas, brain, 

kidneys, and liver) , The organs were quickly rinsed with cold, 
sterile PBS and sectioned using a sterile scalpel. One portion 
was fixed for 24 hours in methyl camoys (MC, 60% methanol, 30% 
chloroform, 10% glacial acetic acid) for immunohistochemical 

25 staining; one portion was immediately flash-frozen in liquid 

nitrogen and stored at -80 »C for making frozen sections and for 
protein isolation? and another, smaller portion, was frozen in 
RNAeasy Protect (Qiagen) at-80"C for KNA isolation. Immediately 
after removal, the blood was placed on the ice for 30 minutes, 

30 mixed, and centrifuged for 5 minutes at 2000 rpm (Mini spin, 
Eppendorf ) . The supernatant fluid (here referred to as plasma) 
was drawn off and stored at -80"C. 

Processing the biopsies: 
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After the tissues had been fixed for 24 hours in MC, the tissue 
pieces were dehydrated in an ascending alcohol series at room 
temperature: 40 minutes each, 70% methanol, 80% methanol, 2 x 
96% methanol and 3 x 100% isopropanol. After that, the tissue 
5 was warmed in an inciibator in 100% isopropanol at 60 =C, after 
which it was incubated for one hour in an isopropanol/paraf f in 
mixture at 60 =C and 3x for 2 hours in paraffin, and then bedded 
in paraffin. For the immunoperoxidase stains, the tissue 
sections 3 pm in thickness were prepared, using a rotation 
10 microtome (Leica) , placed on glass slides (Superfrost, Vogel) 
and incubated for 30 minutes in an incubator at 60 *C. 

Immunoperoxidase staining for GFP: 

The sections were deparaf f inized 3x5 minutes in xylol, 

15 rehydrated in a descending alcohol series (3x3 min., 100% 
ethanol, 2x2 min. 95% ethanol) , and then incubated in 3% 
HaOj/methanol to block endogenous peroxidases . All incubation 
steps in the following were carried out in a moist chamber. 
After washing with PBS 3x3 minutes, incubation was carried out 

20 with the first antibody (goat anti-GFP, sc-5384, Santa Cruz 

Biotechnology) 1:500 in 1% BSA/PBS overnight at 4^0. Inciibation 
with the biotinylated secondary antibody (donkey anti-goat; 
Santa Cruz Biotechnology; dilution 1:2000) was then carried out 
for 30 minutes at room temperature, after which it was incubated 

25 with Avidin D peroxidase (dilution 1:2000, Vector Laboratories). 
After each antibody incubation, the sections were washed in PBS 
for 3x3 minutes, and the buffer residue and cell debris were 
removed from the sections. All antibodies were diluted in 1% 
bovine serum albumin (BSA)/PBS. Staining with 3,3'- 

30 diaminobenzadine (DAB) was done using a DAB s\ibstrate kit 
(Vector Laboratories) in accordance with manufacturer 
instructions . Gill's Hematoxylin III was used for the nucleic 
counter stain (Merck) . After dehydration in an ascending alcohol 
series and 3x5 minutes xylol, the sections were covered with 
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Entellan (Merck) . Microscopic analysis of the stains was done 
using an Olympus 1X50 microscope fitted with a CCD camera 
(Hamamatsu) . 

5 Protein isolation from tissue pieces: 

800 ]xl isolation buffer (5QmM HEPES, pH 7.5; 150 mM NaCl; 1 mM 
EDTA; 2.5 mM EGTA; 10% glycerol; 0.1% Tween; 1 wM DDT; 10 mM 
glycerol phosphate; 1 mM NaF; 0 . ImM Na3V04 with a "Complete" 
protease inhibitor tablet manufactured by Roche) was added to 

10 each of the still-frozen tissue pieces, and then homogenized 2 x 
30 seconds using an Ultraturrax {DIAX 900, 6G disperser, 
Heidolph) , and cooled on ice between homogenization steps. After 
incubation on ice for 30 minutes, it was mixed and centrifuged 
for 20 minutes at 10,000 xg, at 4«C (3K30, Sigma). The 

15 supernatant fluid was then again inciibated on ice for 10 

minutes, mixed, and centrifuged for 20 minutes' at 15,000 xg. 
Protein determination was then done on the supernatant fluid 
according to Bradford, 1976, modified according to Zor & 
Selinger, 1996, using the Roti-Nanoquant system from Roth, in 

20 accordance with the manufacturer instructions. BSA (bovine serum 
albumin) was used for protein calibration at concentrations 
ranging from 10 to 100 pg/ml. 

SDS gel electrophoresis: 

25 Electrophoretic separation of the proteins was done in a 
Multigel-Long electrophoresis chamber from Biometra with a 
denaturing, discontinuous 15% SDS-PAGE (polyacrylamide gel 
electrophoresis) according to LSimili (Nature 277: 580-685, 
1970) . On top of this was poured a separation gel to a thickness 

30 of 1.5 mm: 7 . 5 ml acrylamide/bisacrylamide (30%, 0.9%), 3 . 8 ml 
1.5 M tris/HCl, pH 6.4, 150 ]il 10% SDS, 3.3 ml bidistilled 
water, 250 yl ammonium persulfate [10%], 9 pi TEMED (N,N,N' ,N' - 
tetramethylendiamine) and layered with 0 . 1% SDS until 
polymerization occurred. Then the collection gel was poured: 
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0.83 ]il acrylamide/bisacrylamide {30%/0.9%), 630 ill 1 M 
tris/HCl, pH 6.8, 3.3 ml bidistilled water, 50 ]il 10% SDS, 50 pi 
10% ammoniiim persulfate, 5 \xl TEMED. 

5 Before being applied to the gel, a corresponding quantity of 4x 
sample buffer (200 m tris, pH 6,8, 4% SDS, 100 mM DTT 
[dithiotreithol] , 0.02% broittphenol blue, 20% glycerin) was added 
to the proteins, and denatured on a heat block at lOCC. After 
cooling off on ice, this was quickly centrifuged and applied to 

10 the gel. The same amounts of plasma or protein were used for 
each track (3 ^1 plasma or 25 pg total protein) . Hydro-cooled 
electrophoresis was done at room temperature and at a constant 
50 V. The protein gel marker from BioRad (Kaleidoscope Pre- 
stained Standard) was used as the standard length. 

15 

Western blot and Immunodetection: 

Transfer of the proteins from SDS-PAGE to a PVDF (polyvinyl 
difluoride) membrane (Hybond-P, Amersham) was done using a 
semidry method according to Kyhse-Anderson (J. Biochem, Biophys. 

20 Methods 10:203-210, 1984) at room temperature and a constant 

airperage of 0.8 mA/cm2 for 1.5 hours. A tris/glycine buffer (39 
itiM Gly, 46 mM tris, 0.1% SDS, and 20% methanol) was used as the 
transfer buffer. In order to analyze electrophoretic transfer, 
both the post-blot gels and the blot membranes were stained 

25 after immunodetection using Coomassie (0.1% Coomassie G250, 45% 
methanol, 10% glacial acetic acid) . The blot membrane was 
incubated after transfer in 1% skim milk powder/PBS for one hour 
at room temperature in order to saturate nonspecific bonds . 
After that, it was washed three times for 3 minutes with 0.1% 

30 Tween-20/PBS . All subsequent antibody incubations and washings 
were done using 0.1% Tween-20/PBS . Incubation with the primary 
antibody (goat anti-GFP, sc-5384, Santa Cruz Biotechnology) was 
done at a dilution of 1:1000 for 1 hour at room temperature. 
After that, it was washed 3x5 minutes , labeled with the 
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secondary antibody (donkey anti-goat IgG horseradish peroxidase, 
Santa Cruz Biotechnology) for 1 hour at room temperature at a 
dilution of 1:10,000. Detection was then done using the ECL 
system from Amershaiti in accordance with the manufacturer 

5 instructions. 

Figures 18 to 20 show on, 3-]im paraffin sections, the inhibition 
of GFP expression after intravenous injection of specific anti- 
GFP directed dsRNA with anti-GFP immunoperoxidase stain. In the 

10 test run, anti-GFP directed dsRNA with a double- stranded region 
consisting of 22 nucleotide pairs without overhangs at the 3'- 
ends (D) and the corresponding nonspecific control dsRNA (B) , as 
well as the specific anti-GFP directed dsRNA with a double- 
stranded region comprising 19 nucleotide pairs with 2nt 

15 overhangs at the 3 '-ends (E) and the corresponding nonspecific 
control dsRNA (C) were applied in 12-hour rotations over 5 days. 
(F) received 1/50 of the dosage of Group D. Animals that 
received no dsRNA (A) and WT animals were also tested as a 
further control. Figure 18 shows the inhibition of GFP 

20 expression in kidney sections. Figure 19 in heart tissue 
sections, and Figure 20 in pancreas tissue. Western blot 
analyses of GFP expression in plasma and tissue are shown in 
Figures 21 to 23. Figure 21 shows the inhibition of GFP 
expression in plasma; Figure 22 in kidney tissue, and Figure 23 

25 in heart tissue. The application of total protein isolates from 
various animals is shown in Figure 23. The same amounts of total 
protein were applied to each track. In the animals that received 
nonspecific control dsRNA (animals in Groups B and C) , GFP 
expression was not reduced in comparison to animals that 

30 received no dsRNA whatsoever. Animals that received specific 

anti-GFP directed dsRNA that contained 2nt overhangs at the 3'- 
ends of both strands and a double- stranded region consisting of 
19 nucleotide pairs showed significant inhibition of GFP 
expression in the tissues examined (heart, kidneys, pancreas, 
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and blood), coit5>ared with untreated animals (Figures 18 to 23). 
In animals in Groups D and F that were given specific anti-GPP 
directed dsRNA with smooth ends and a double-stranded region 
coirprising 22 nucleotide pairs, only those animals that received 
5 the dsRNA in a dosage of 50 pg/kg body weight per day exhibited 
a specific inhibition of GFP expression, which, however, was 
less marked than in the animals in Group E. 

Summary analysis of GFP inhibition in tissue sections and on 
10 Western blot show that inhibition of GFP expression is strongest 
in the blood and kidneys (Figures 18, 21, and 22) . 

V. Inhibition of gene expression of the EGF receptor with dsRNA 
as a therapeutic approach to forms of cancer characterized by 
15 EGFR overexpression or EGFR-induced proliferation; 

The epidermal growth factor (=EGF) receptor (=EGFR) belongs to 
the tyrosin kinase receptors, tramsmembrane proteins with an 
intrinsic tyrosin kinase activity that are involved in the 

20 control of a series of cellular processes such as cell growth, 
cell differentiation, migratory processes, and cell vitality 
(overview in: Van der Geer et al . , 1994) . The EGFR family 
consists of 4 members, EGFR (ErbBl) , HER2 (ErbB2), HER3 (ErbB3) , 
and HER4 {ErbB4) with a transmembrane domain, a cystein-rich 

25 extracellular domain, and a catalytic intracellular domain. The 
EGFR secjuence, a 170-kDa protein, has been known since 1984 
(Ullrich et al. , 1984) . 

EGFR is activated by peptide growth factors such as EGF, TGFa 
30 (transforming growth factor) , amphiregulih, betacellulin, HB-EGF 

(heparin binding EGF-like growth factor) , and neuregulins. 
Ligand binding induces the formation of homodimes or heterodimes 
with subsectuent autophosphorylation of cytoplasmic tyrosine 

(Ullrich & Schlessinger, 1990; Alroy & Yarden, 1997) . The 
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phosphorylated amino acids form the binding sites of numerous 
proteins that are involved in the proximal stages of signal 
transmission in a complex network. EGFR is involved in the most 
varied tumoral diseases, and is therefore an appropriate target 

5 for therapeutic approaches (Huang & Harari, 1999) . The 

mechanisms that lead to aberrant EGFR activity may be related to 
overexpression, amplification, constitutive activation of mutant 
receptor forms, or autocrine loops (Voldberg et al., 1997). 
Overexpression of EGFR has been described for a series of tiamors 

10 such as breast cancer (Walker & Bearing, 1999) , non-minor lung 
cancer (Fontaninii et al., 1998), pancreatic cancer, colon 
cancer (Salomon et al., 1995), and glioblastoma (Rieske et al . , 
1998) . For malignant glioblastoma, in particular, there have to 
date been no effective and specific therapeutic agents. 

15 

Exaaple: 

To detect the effectiveness of dsRNA in the specific inhibition 
of EGFR gene expression, U-B7 MG cells (human glioblastoma 

20 cells), ECCAC (European Collection of Animal Cell Culture) No. 
89081402 was used, and was transfected with the specific anti- 
EGF-receptor-directed dsRNA (sequence protocol SQ 51) . After 
approximately 72 hours of incubation, the cells were harvested, 
the protein was isolated, and EGFR expression was analyzed by 

25 Western blot. 

Test protocol; 
dsRNA synthesis: 

30 The individual RNA strands seen in the sequence protocols as 

well as their complementary individual strands were synthesized 
using an RNA synthesizer (Expedite 8909, Applied Biosystems, 
Weiterstadt, Germany), as well as by traditional chemical means. 
Purification of the raw synthesis products was then done with 
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the help of the HPLC. The NucleoPac PA-100, 9 x 250 coluitai 
(Dionex) was used with 20 mM tris; 10 itiM NaCl04, pH 6.8, 10% 

acetonitrile was used as the low salt buffer, and 20 itM tris, 
400 mM NaClOj, pH 6.8, 10% acetonitrile were used as the high 
5 salt buffer . Flow was 3 ml per minute. Hybridization of the 
individual strands into a double- stranded was done by heating 
the stochiometric mixture of the individual strands in 10 mM 
sodium phosphate buffer, pH 6.8, 100 mM NaCl to 80-90=C and then 
allowing them to cool slowly over 6 hours to room temperature. 

10 

Seeding the cells: 

All cell culturing was done under sterile conditions at an 
appropriate workstation (HS18/ Hera Safe, Kendro, Heraeus) . 
Culturing of the U-87 MG cells was done in the incubator (CO2- 

15 incubator T20, Hera Cell, Kendro, Heraeus) at 37'^C, 5% CO2 and 
saturated atmospheric humidity in DMEM (Dulbecco's modified 
eagle medium, Biochrom) with 10% FCS (fetal calf serum, 
Biochrom) , 2 inM L-glutamine (Biochromone) nM sodium pyruvate 
(Biochrom) , 1 x NEAA (nonessential amino acids, Biochrom) , and 

20 penicillin/streptomycin (100 lU/lOOug/ml, Biochrom). In order to 
maintain the cells in em exponential growth state, the cells 
were passaged every 3 days. 24 hours before dsRWA application by 
means of transfection, the cells were trypsinized (10 x 
trypsin/EDTA, Biochrom, Germany) and placed in a 6-well plate 

25 (6-well plates, Schubert & Weiss Laboratories, GmbH) in 1.5 ]il 
growth medixim. 

DsRNA application in cultured U-87 MG cells: 

Application of dsRNA was done by means of transfection using the 
30 OLiGOFECTAMINE™ reagent (Life Technologies) in accordance with the 
manufacturer instructions. Total transfection volume was 1 ml. 
First, the dsRNA was diluted in serum-free medium: 0 . 5ij1 of a 20 
IjM stock solution of specific anti-EGFR directed dsRNA and 9.5 
Vil of a 20 uM stock, solution of nonspecific dsRNA (K1A/K2B) 
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diluted with 175 pi serum-free medium (200 nM dsRNA in the 
transfection incubate or 10 nM specific EGFR-dsRNA) per well. 
The oligofectAMINE™ reagent was also diluted in serum-free medium: 
3 ]il with 12 ]il medium per well and then incubated for 10 

5 minutes at room temperature. Then the diluted oligofectAMINE* 
reagent was added to the medium of diluted dsRNA, mixed, and 
incubated for another 20 minutes at room temperature. The medium 
was changed during incubation. The cells were washed 1 x with 1 
ml serum- free medium and continued to be incubated in the 

10 incubator with 800 ^1 serum-free medium until the 

dsRNA/OLiGOFECTAMINE™ reagent was added. After the addition of 200 
)il dsRNA/OLlGOFECTAMINE™ reagent per well, the cells continued to 
be incubated in the incubator until protein isolation. 

15 Protein isolation: 

Approximately 72 hours after transfection, the cells were 
harvested and the protein was isolated. The medium was removed, 
and the cell monolayer was washed once with PBS. After the 
addition of 200 ]il protein isolation buffer (Ix "Complete" 

20 protease inhibitor, Roche, 50 niM HEPES, pH 7.5, 150 iriM NaCl, 1 
rriM EDTA, 2.5 mflW EGTA, 10% glycerin, 0.1% Tween-20, 1 mM DTT, 10 
mM (3-glycerine phosphate, 1 mM NaF, 0.1 mM NaaVO^) the cells were 
removed with the help of a cell scraper, incubated for 10 
minutes on ice, transferred to an Eppendorf reagent vessel, and 

25 stored at -80*C for at least 30 minutes. After thawing, the 

lysate was homogenized at the third setting for 10 seconds with 
a disperser (DIAX 900, 6G disperser, Heidolph Instriiments GmbH, 
Schwabach) , incubated on ice for 10 minutes, and then 
centrifuged for 15 minutes at 14,000 xg at 4»C (3K30, Sigma). 

30 Protein determination according to Bradford was done on the 
supernatant fluid using the Roti-Nanoquant system from Roth 
(Roth GmbH, Karlsruhe) in accordance with the manufacturer's 
instructions. 200 jil protein solution at a suitable dilution is 
mixed with 800 pi Ix working solution, and extinction was 
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measured in semi-microcuvettes at 450 run and 590 nm against 
distilled water in a Beckman spectrophotometer (DU 250) . BSA 
dilutions were used for calibration (beaded BSA, Sigma) . 

5 SDS gel electrophoresis: 

Electrophoretic separation of the proteins was done in a 
Multigel-Long electrophoresis chamber from Biometra with a 
denaturing, discontinuous 7.5% SDS-PAGE (polyacrylamide gel 
electrophoresis) according to Lammli (Nature 277: 680-685, 

10 1970) . On top of this was poured a separation gel to a thickness 
of 1.5 mm: 3.75 ml acrylamide/bisacrylamide (30%, 0.9%), 3.8 ml 
1 M tris/HCl, pH 8.4, 150 \il 10% SDS, 7.15 ml distilled water, 
150 111 ammonium persulfate (10%), 9 ]xl TEMED (N,N,N',N'- 
tetramethylendiamine) and layered with 0.1 percent SDS until 

15 polymerization occurred. After that, the collection 

gel was poured: 0.83 ml acrylamide/bisacrylamide (30%/0. 9%) , 630 
Ul 1 M tris/HCl, pH 6.8, 3.4 ml distilled water, 50 \il 10% SDS, 
50 pi 10% ammonium persulfate, 5 ]il TEMED. 

20 Before being applied to the gel, a quantity of 4x sairple buffer 
(200 inM tris, pH 6.8, 4% SDS, 100 m DTT [dithiotreithol] , 0.02% 
bron^jhenol blue, 20% glycerin) was added to the proteins in a 
1:3 ratio, and denatured at 100"C for 5 minutes. After cooling 
off on ice, this was quickly centrifuged and applied to the gel. 

25 The same amount of protein was used for each track (35 \ig total 
protein) . The hydro-cooled gel run was done at room tenperature 
and at a constant 50 V. Kaleidoscope Prestained Standard 
(BioRad) was used as the standard length. 

30 Western blot and Immunodetection: 

Transfer of the proteins from SDS-PAGE to a PVDF (polyvinyl 
difluoride) membrane (Hybond-P, Amersham) was done using a 
semidry method according to Kyhse- Anders on (J. Biochem. Biophys. 
Methods 10:203-210, 1984) at room temperature and a constant 0.5 

\\SERVER\g$\Texte\Anmeldeunterlagen a)03U22497-Ribophaiina-aB-2.doc 



CA 02432350 2003-06-30 



mA/cm^ for 1.5 hours. A cathode buffer (30 mM tris, 40 irtM 
glycine, 10% methanol, and 0.01% SDS, pH 9.4), anode buffer I 
(300 mM tris, pH 10.4, 10% methanol), and anode buffer II (30 iriM 
tris, pH 10.4, 10% methanol) were used as the transfer buffers. 

5 Before assembling the blot stack with 3MM Whatman paper 

(Schleicher & Schiill) the gel was incubated in cathode buffer, 
and the PVDF membrane (previously for 3 0 seconds in 100% 
methanol) in anode buffer II (5 minutes) : 2 layers of 3MM paper 
(anode buffer I) , 1 layer 3MM paper (anode buffer II) , PVDF 

10 membrane, gel, 3 layers 3MM paper (cathode buffer) . To analyze 
electrophoretic transfer, both the post-blot gels and the blot 
membranes were stained after immunodetection using Coomassie 
(0.1% Coomassie G250, 45% methanol, 10% glacial acetic acid) . 

15 After transfer, the blot membrane was incubated in 1% skim milk 
powder /PBS/ 0.1% Tween-20 for one hour at room temperature. After 
that, it was washed three times for 3 minutes with 0.1% Tween- 
20/PBS. All subsequent antibody incubations and washings were 
done using 0.1% Tween-20 / PBS . Incubation with the primary 

20 antibody (human EGFR extracellular domain, , specific goat IgG, 
Catalogue No. AF231, R&D Systems) was done on a shaker for two 
hours at room temperature at a concentration of 1.5 pg/ml. After 
that it was washed 3x5 minutes and incubated for one hour at 
room temperature with the secondary antibody (labeled donkey 

25 anti-goat IgG horseradish peroxidase, Santa Cruz Biotechnology) 
at a dilution of 1:10,000. After washing (3x3 minutes in 
PBS/0.1% Tween-20) detection was immediately done by means of 
ECL reaction (enhanced chemo luminescence) . To 18 ml of distilled 
water was pipetted 200 \il Solution A (250 mM luminol, Roth, 

30 dissolved in DMSO) , 89 \il Solution B (90 mM p-coumaric acid, 

Sigma, dissolved in DMSO) , and 2 ml 30% H2O2 solution. Depending 
on membrane size, 4-6 ml was pipetted directly onto the 
membrane , incubated for 1 minute at room temperature, and then 
layed immediately on x-ray film (Biomax MS, Kodak ) . 
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The sequences used here are contained in Table 3 below, as well 
as in sequence protocols SQ153, 157, 158, 168-173. 



ES~7 


SQ168 
SQ169 


(A) 5'- AACACCGCAGCAUGUCAAGAU -3' 

(B) 3'- UUUUGUGGCGUCGUACAGUUC -5' 


2-19-2 


ES-8 


SQ170 
SQ171 


(A) 5'- AAGUUAAAAUUCCCGUCGCUAU -3' 

(B) 3'- CAAUUDUAAGGGCAGCGAUAGU -5' 


2^-19- 
2* 


ES2A/ 
ES5B 


SQ172 
SQ173 


(A) 5'- AGUGUGAUCCAAGCUGUCCCAA -3' 

(B) 3'- UUUCACACUAGGUOCGACAGGGUU -5' 


0-22-2 


K2 


SQ157 
SQ158 


(A) 5'- ACAGGAUGAGGAUCGUUUCGCAUG -3' 

(B) 3'- UCUGUCCUACUCCUAGCAAAGCGU -5' 


2-22-2 


KIA/ 
K2B 


SQ153 
SQ158 


(A) 5'- ACAGGAUGAGGAUCGUUUCGCA -3' 

(B) 3'- UCUGUCCUACUCCUAGCAAAGCGU -5' 


0-22-2 



5 

Table 3 

Inhibition of EGFR eaipression in U-87 MG glioblastoma cells; 
24 hours after seeding the cells, they were transfected with 10 
10 nM dsRNA as noted (oligof ecteunine) . After 72 hours, the cells 
were harvested and the proteins isolated. Separation of the 

proteins was done in 7.5% SDS-PAGE. 35 ug total protein was 
applied to each track. The corresponding Western blot analysis 
may be seen in Figure 24, which shows that with the specific 

15 anti-EGFR-directed dsRNA with a 2nt overhang at the 3 " -end of 

the antisense strand, EGFR expression after tremsf ection in U-87 
MG cells is significantly inhibited in comparison to the 
corresponding controls. This inhibition of expression of an 
endogenous gene by means of specific dsRNA confirms the results 

20 noted in Example II, of the inhibition of the expression of an 
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artificial gene inserted into the cell after transient 
transf action. The inhibition of EGFR expression mediated by ES-7 
and ES-8 is notably smaller. The dsRNAs used in Figure 24 are 
shown in Table 3 . 

5 

VI. Inhibiting ejipression of ntulti-drug resistance gene 1 

(MDRl) : 

Test protocol: 

10 In vitro detection of the blocking of MDRl expression was done 
using the colon cancer cell line LS174T {ATCC - American Type 
Culture Collection; Tom et al., 1976). It is known of this cell 
line that expression of MDRl is inducible by adding rifampicin 
to the culture medium (Geick et al., 2001). Transfection was 

15 done using a variety of commercially available transfection kits 
(Lipofectamine, Oligof ectamine, both from Invitrogen; 
TransMessenger, Qiagen) , of which the TransMessenger kit proved 
to be the most suitable for this cell line. 

20 Four short double- stranded ribonucleic acids (R1-R4) were used 
to conduct the RNA interference experiments. Their secjuences are 
shown in Table 4. The ribonucleic acids are homologous with 
segments of the coding sequence of MDRl (sequence protocol SQ 
30) . Sequences R1-R3 consist of a 22-mer sense strand and a 24- 

25 mer antisense strand, whereby the resulting double strand 
exhibits a 2-nucleotide overhang at its 3'-end (0-22-2). 
Sequence R4 corresponds to Rl; however it consists of a 19-mer 
double- stranded, each with 2-nucleotide overhangs at each 3 '-end 
(2-19-2). 
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Kagas 


protocol 
No. 




in Data 

AF016535 


Seq 

Rl 


SQ141 
SQ142 


5 ' - CCA UCU CGA AAA GAA 6UU AAG A- 3 ' 
3 ' -UG GGU AGA 6CU UUU CUU CAA UUC U-5 ' 


1320-1342 
1335-131B 


R2 


SQ152 


c' TT^TT arr" TTTTr* (-''L.n or^T TTrT" tti^tt 

D — UAU AVaVa UUU t^Au vsUU UVjV^ UvjU A— j 

3'-CG AUA UCC AAG GUC CGA ACQ ACA U-5' 


2599-2621 
2621-2597 


SeQ 

R3 


SQ144 
SQ145 


5'- CCA GAG AAG GCC GCA CCU GCA U-3 ' 
3'-UC GGU cue UUC CGG CGU GGA CGU A- 5' 


3778-3799 
3799-3776 


Seq 
R4 


SQ146 
SQ147 


5 ' - CCA UCU CGA AAA GAA GUU AAG-3 ' 
3'-UG GGU AGA GCU UUU CUU CAA U -5' 


1320-1341 
1339-1318 








Posxtixozi 
in Data 

bank-# 
AF402779 


KIA/ 
K2B 


SQ153 
SQ158 


5 ' - ACA GGA UGA GGA UCG UUU CGC A- 3 ' 
3 '-UC UGU CCU ACU CCU AGC A7^ GCG U-5' 


2829-2808 
2808-2831 



Table 4 



5 The sequences shown in Table 4 are designated as sequences 

SQ141-147, 152, 153, and 158 in the sequence protocol. The dsRNA 
was in each case transfected into the cells as double assays at 
a concentration of 175 nM, which had on the day before been 
seeded in 12-well plates at 3.8 x 10^ cells/well. For each 

10 transf action assay, 93.3 ill EC-R buffer (TransMessenger kits, 
Qiagen, Hilden) was mixed with 3.2 \il Enhancer R, and then 3.5 
]il of the particular 20 pM dsRNA was added, mixed well, and 
incubated for 5 minutes at room temperature. After the addition 
of 6]xl TransMessenger transfection reagent, the transfection 
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assay was mixed vigorously for 10 seconds, and then incubated 
for 10 minutes at room temperature. In the meantime, the medium 
was extracted from the cells, washed once with PBS {phosphate- 
buffered saline) , and then 200 \il fresh medium without FCS was 
5 added to the cells in each well. After 10-minute incubation, 100 
]il FCS-free medium was pipetted into each transfection assay, 
mixed, and the mixture was then pipetted drop by drop onto the 
cells (the dsRNA concentration of 175 liM relates to 400 jal 
medium total volume) . The dsRNA/TransMessenger complexes were 

10 incubated with the cells for 4 hours at 37^0 in FCS-free medium. 
The medium was then changed; the fresh medium contained ID pM 
rifampin and 10% FCS. A non-specific dsRNA sequence that 
exhibits no homologies with the MDRl gene sequence was used (K) 
as a control, and a MOCK transfection was conducted that 

15 contained all reagents except for dsRNA. 

The cells were harvested after 24, 48, and 72 hours, and total 
RNA was extracted with the RNeasy mini kit from Qiagen. 10 pg 
total protein from each sample was then separated by 
20 electrophoresis on a 1% agarose- formaldehyde gel, blotted on a 
nylon membrane, and then hybridized as an internal control with 
specific probes that had been random-marked with 5 ' -a^^p-dCTP, 
first against MDRl, and after the blot had been stripped, 
against GAPDH, and then e3<posed on x-ray film. 

25 

The x-ray film was digitized (Image Master, VDS, Pharmacia) and 
quantified using Image-Quant software. At that time, adjustment 
between the MDRl-specif ic bands and the corresponding GAPDH 
bands was done. 

30 

Results : 

Figs. 25 and 25 show Northern blots (Figs. 26a, 26a) with 
quemtitative analysis of the MDRl-specif ic bands after 
adjustment with the corresponding GAPDH values (Figs. 25b, 26p) . 
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A reduction in the MDRl-mRNA by as much as 55% was observed in 
con^arison to the MOCK transf ection, and by as much as 45% in 
comparison to the non-specific control transf ection. After 48 
hours there was a significant reduction in the MDRl-mRNA level 
5 in the dsRNA constructs designated as Rl, R2, and R3 (Table 4) . 
With the R4 dsRNA constructs, no significant reduction in 
comparison to the controls was observed after 48 hours (Figs . 
26a and 2 6b} . After 74 hours , there was a markedly stronger 
reduction in the MDRl-mRNA level with Rl, R2 , and R3 with the 

10 controls in comparison to the values at 48 hours (Figs. 25a and 
26b) . A significant decrease in the MDRl-mRNA level was seen at 
this time with R4 as well. Thus, the constructs with a 2nt 
overhang at the 3 ' -end of the antisense strand and a double- 
stranded region consisting of 22 nucleotide pairs reduces the 

15 MDRl-mRNA level more efficiently than do constructs with 2nt 
overhangs at the 3 '-end of both streuids (antisense strand and 
sent strand) and a double- stranded region consisting of 19 
nucleotide pairs, relatively independent of the sequence region 
homologous to the MDRl gene in each case (after 48 hours; Figure 

20 26b) . The results strengthen the findings in Example IV, which 
describe the inhibition of EGFR gene escpression by means of 
specific dsRNAs after transf ection in U-87 MG cells. 

Transfection efficiency was determined in a separate experiment 
25 with the help of a DNA oligonucleotide marked with Texas red 

(TexRed-AtGATClsT; also transf ected with 175 nM) (Figs. 27a, 27b; 
400x enlargement, 48 hours after transfection) . Transfection 
efficiency was approximately 50% on the basis of red fluorescent 
cells in comparison to total cell number. If one takes the 
30 transfection rate of cells of approximately 50% into 

consideration, then it seems reasonable to conclude that given 
the observed decrease in the MDRl-mRNA level by approximately 
45-55% (compared with the controls) , that MDRl-mRNA was almost 
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completely and specifically broken down in all cells that were 
successfully transfected with specific dsRNA. 
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SEQUENCE PROTOCOL 

<110> Ribopharma AG 

5 <120> Method to inhibit expression 
of a target gene 

<130> 

10 <140> 
<141> 

<160> 142 

15 <170> Patentln Ver. 2.1 

<210> 1 
<211> 2955 
<212> DNA 
20 <213> Homo sapiens 

<300> 

<302> Eph Al 
<310> NM00532 

25 

<300> 

<302> ephrin Al 
<310> NM00532 

30 <400> 1 

atggagcggc gctggcccct ggggctaggg ctggtgctgc 

ccgggggcgc gcgccaagga agttactctg atggacacaa 

ggctggctgc tggatccccc aaaagatggg tggagtgaac 

acacccctct acatgtacca ggactgccca atgcaaggac 

35 cttcgctcca attggatcta ccgcggggag gaggcttccc 

ttcaccgtgc gggactgcaa gagtttccct gggggagccg 

accttcaacc ttctgtacat ggagagtgac caggatgtgg 

ttgttccaga aggtaaccac ggtggctgca gaccagagct 

tctggctccg tgaagctgaa tgtggagcgc tgctctctgg 

40 ctctacctcg ctttccacaa cccgggtgcc tgtgtggccc 

taccagcgct gtcctgagac cctgaatggc ttggcccaat 

cccgctgggt tggtggaagt ggcgggcacc tgcttgcccc 

ccctcaggtg caccccgcat gcactgcagc cctgatggcg 

cggtgccact gtgagcctgg ctatgaggaa ggtggcagtg 

45 cctagcggct cctaccggat ggacatggac acaccccatt 

agcactgctg agtctgaggg ggccaccatc tgtacctgtg 

cccggggagg gcccccaggt ggcatgcaca ggtcccccct 

ttctctgcct cagggactca gctctccctg cgttgggaac 

cgccaggatg tcagatacag tgtgaggtgt tcccagtgtc 

50 gggccctgcc agccctgtgg ggtgggcgtg cacttctcgc 

acacctgcag tgcatgtcaa tggccttgaa ccttatgcca 
gcccaaaatg gagtgtcagg gctgggcagc tctggccatg 

agcatggggc atgcagagtc actgtcaggc ctgtctctga 

aggcaactag agctgacctg ggcggggtcc cggccccgaa 

55 tatgagctgc acgtgctgaa ccaggatgaa gaacggtacc 

gtcttgctga cagagctgca gcctgacacc acatacatcg 

ccactgggtc ctggcccttt ctcccctgat catgagtttc 

aggggcctga ctggaggaga gattgtagcc gtcatctttg 
ttgctgcttg ggattctcgt tttccggtcc aggagagccc 

60 cacgtgaccg cgccaccgat gtggatcgag aggacaagct 



tgctctgcgc cccgctgccc 60 
gcaaggcaca gggagagctg 120 
agcaacagat actgaatggg 180 
gcagagacac tgaccactgg 240 
gcgtccacgt ggagctgcag 300 
ggcctctggg ctgcaaggag 360 
gcattcagct ccgacggccc 420 
tcaccattcg agaccttgcg 480 
gccgcctgac ccgccgtggc 540 
tggtgtctgt ccgggtcttc 600 
tcccagacac tctgcctggc 660 
acgcgcgggc cagccccagg 720 
agtggctggt gcctgtagga 780 
gcgaagcatg tgttgcctgc 840 
gtctcacgtg cccccagcag 900 
agagcggcca ttacagagct 960 
cggccccccg aaacctgagc 1020 
ccccagcaga tacgggggga 1080 
agggcacagc acaggacggg 1140 
cgggggcccg ggcgctcacc 1200 
actacacctt taatgtggaa 1260 
ccagcacctc agtcagcatc 1320 
gactggtgaa gaaagaaccg 1380 
gccctggggc gaacctgacc 1440 
agatggttct agaacccagg 1500 
tcagagtccg aatgctgacc 1560 
ggaccagccc accagtgtcc 1620 
ggctgctgct tggtgcagcc 1680 
agcggcagag gcagcagagg 1740 
gtgctgaagc cttatgtggt 1800 
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cctgacacta tatacgtatt ccaaatccga gcccgaacag ccgctggata tgggacgaac 1560 
agccgcaagt ttgagtttga aactagtcca gactctttct ccatctctgg tgaaagtagc 1620 
caagtggtca tgatcgccat ttcagcggca gtagcaatta ttctcctcac tgttgtcatc 1680 
tatgttttga ttgggaggtt ctgtggctat aagtcaaaac atggggcaga tgaaaaaaga 1740 
5 cttcattttg gcaatgggca tttaaaactt ccaggtctca ggacttatgt tgacccacat 1800 
acatatgaag accctaccca agctgttcat gagtttgcca aggaattgga tgccaccaac 1860 
atatccattg ataaagttgt tggagcaggt gaatttggag aggtgtgcag tggtcgctta 1920 
aaacttcctt caaaaaaaga gatttcagtg gccattaaaa ccctgaaagt tggctacaca 1980 
gaaaagcaga ggagagactt cctgggagaa gcaagcatta tgggacagtt tgaccacccc 2040 

10 aatatcattc gactggaagg agttgttacc aaaagtaagc cagttatgat tgtcacagaa 2100 
tacatggaga atggttcctt ggatagtttc ctacgtaaac acgatgccca gtttactgtc 2160 
attcagctag tggggatgct tcgagggata gcatctggca tgaagtacct gtcagacatg 2220 
ggctatgttc accgagacct cgctgctcgg aacatcttga tcaacagtaa cttggtgtgt 2280 
aaggtttctg atttcggact ttcgcgtgtc ctggaggatg acccagaagc tgcttataca 2340 

15 acaagaggag ggaagatccc aatcaggtgg acatcaccag aagctatagc ctaccgcaag 2400 
ttcacgtcag ccagcgatgt atggagttat gggattgttc tctgggaggt gatgtcttat 2460 
ggagagagac catactggga gatgtccaat caggatgtaa ttaaagctgt agatgagggc 2520 
tatcgactgc caccccccat ggactgccca gctgccttgt atcagctgat gctggactgc 2580 
tggcagaaag acaggaacaa cagacccaag tttgagcaga ttgttagtat tctggacaag 2640 

20 cttatccgga atcccggcag cctgaagatc atcaccagtg cagccgcaag gccatcaaac 2700 
cttcttctgg accaaagcaa tgtggatatc tctaccttcc gcacaacagg tgactggctt 2760 
aatggtgtcc ggacagcaca ctgcaaggaa atcttcacgg gcgtggagta cagttcttgt 2820 
gacacaatag ccaagatttc cacagatgac atgaaaaagg ttggtgtcac cgtggttggg 2880 
ccacagaaga agatcatcag tagcattaaa gctctagaaa cgcaatcaaa gaatggccca 2940 

25 gttcccgtgt aaa 2953 
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30 <212> DNA 
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atggatgaaa aaaatacacc aatccgaacc taccaagtgt gcaatgtgat ggaacccagc 60 
cagaataact ggctacgaac tgattggatc acccgagaag gggctcagag ggtgtatatt 120 

40 gagattaaat tcaccttgag ggactgcaat agtcttccgg gcgtcatggg gacttgcaag 180 
gagacgttta acctgtacta ctatgaatca gacaacgaca aagagcgttt catcagagag 240 
aaccagtttg tcaaaattga caccattgct gctgatgaga gcttcaccca agtggacatt 300 
ggtgacagaa tcatgaagct gaacaccgag atccgggatg tagggccatt aagcaaaaag 360 
gggttttacc tggcttttca ggatgtgggg gcctgcatcg ccctggtatc agtccgtgtg 420 

45 ttctataaaa agtgtccact cacagtccgc aatctggccc agtttcctga caccatcaca 480 
ggggctgata cgtcttccct ggtggaagtt cgaggctcct gtgtcaacaa ctcagaagag 540 
aaagatgtgc caaaaatgta ctgtggggca gatggtgaat ggctggtacc cattggcaac 500 
tgcctatgca acgctgggca tgaggagcgg agcggagaat gccaagcttg caaaattgga 560 
tattacaagg ctctctccac ggatgccacc tgtgccaagt gcccacccca cagctactct 720 

50 gtctgggaag gagccacctc gtgcacctgt gaccgaggct ttttcagagc tgacaacgat 780 
gctgcctcta tgccctgcac ccgtccacca tctgctcccc tgaacttgat ttcaaatgtc 840 
aacgagacat ctgtgaactt ggaatggagt agccctcaga atacaggtgg ccgccaggac 900 
atttcctata atgtggtatg caagaaatgt ggagctggtg accccagcaa gtgccgaccc 960 
tgtggaagtg gggtccacta caccccacag cagaatggct tgaagaccac caaagtctcc 1020 

55 atcactgacc tcctagctca taccaattac acctttgaaa tctgggctgt gaatggagtg 1060 
tccaaatata accctaaccc agaccaatca gtttctgtca ctgtgaccac caaccaagca 1140 
gcaccatcat ccattgcttt ggtccaggct aaagaagtca caagatacag tgtggcactg 1200 
gcttggctgg aaccagatcg gcccaatggg gtaatcctgg aatatgaagt caagtattat 1260 
gagaaggatc agaatgagcg aagctatcgt atagttcgga cagctgccag gaacacagat 1320 

60 atcaaaggcc tgaaccctct cacttcctat gttttccacg tgcgagccag gacagcagct 1380 
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BBB^BS^fitjo a6B3Bt}a66B aBriBa^BoaS aB65:i5oSBa BBBBBBaaaa BtisBBBaoBB 
QZl SBaBOtiBtiSa SBfiBafiBBfiB b6:i6bb66b6 ^BsaatioBaa asBaBBBaaB fi:}3BBaa6oH 
099 BaaBaBasas BBOsaaBBaa aB^BoaaBaa afiaaaBaoeB BBBasaBBaB aofiaaaaaBB gg 
009 BBfiaaaaaBB BfiBoaBoaao as^etiBaBaB aBasaaeaaB aS^^oaBeBaB BBaBaaaeafi 
O^g BBBaaaofiBa a^BfiaSaos's BafieooBaaa BBBBfiaBaeB BaaoBaaBBa aBBBaaBaBB 
08'^ BaaasBBBaa aeaBBBBaBa aaeBaBBfiBB BaeaaaoBaa aaBaaaBBBa BBaaaBaa^a 
OZf aaBasBBaBa aaasaaBBBe BBaBfiBaBBa BaBseaaaBa aaaaaaBBBs BBaaasBaeB 
09£ BaaBBaoaaB BaaaaeaBaa BBfiefiBaaaa aBsaaBBBaa aBoaBBsaaa aaBBasBBBB 
00 e aaaaBSBBHa sBaBBaaaaa oBBbobBBbB BaaBaBeBaa aBBsBaBBBa BsaaaaaSeB 
0^2 aa^eaaaBBBB aaaafiafiaoe BaeBBBBBaa BaaaeBBsBB -BBBaaaeBaB aaBaaaaBaa 
08X aBBBaoaoaS a^DoBBBfiae BaaaofiaBBa aafiafi^SaBa aaafiBBaBao BfiaaaBafiea 
QZX BBaoBaooas BeBaSafiBBfi oBoBoaBaB^ aaBaeBoooB BBBBBsaBaB BaaBoBBBaB 
09 S':io6D&B6BB a^BaBBaoBa BaaBfiaBBBa aaaBaaBBaa aaBBaBaaBB aBaBBBaSas Qp 

IX <00f> 

2TZ000WM <0T£> 
uTJtBaauT eeasq <ZOE> 

<00£> g£ 

stieT<lBS ouiOH <CTK> 
vNa <ziz> 

L9ZZ <IXZ> 

II <oie> o€ 



60^2 

oof's aasaBBasBa BaaaasBsaB BaaaBBsaBB 
Q^ZZ aaafisBBBsa Basaasaaa^ BBaaaaBBa^ 
08Z2 aaafiBBBaBa aafieBBfieSfi aaBBaeaoas 
022Z BaBaaafiBBa aBaaaaaaaa BafieafiBoaB 
09112 aasaBBBBBa BaBBBsaafiB BBBBoaaaaB 
0012 BaBaeaasea aaBaBBaeaa BaBaoBBBBB 
Q^OZ BBaaBBasBB BBBaBaasaa saBBBaBBBa 
0861 aBaaaBBeaa BBasSaaaBB sBBBaaaaea 
0261 aaBaBsafiaB aSaBBBaaaB aaaBaoaoBa 
0981 BBfiBaBOBaB BaaBaBBaBB BafiaaaaaBa 
0081 BfiBaBBBBaa BasaBafiBaa BaBBeoBfiaa 
Q'tfLX aeaaBafiBBa BaBBBBBBaB aasaafiaBBB 
Ogg-C BBBaaBaBaa aaaaaaesaB BaBafiBfiaBa 
0S9T BsBaaaaBaa aaaBaBeaaB BaBaaBBaBa 
Oggx BBBsaBBBBB BaaBafiaaaB sBBaaBaBafi 
00 SI BBBaaBaBBB ao^eaaBBaa aaBeaBaBBB 
O^^T aBsaBaBBea aBaBBaBsoa aBBBBaaBBB 
08€I aafiBBBBaBB BfiBaoafiBaB BBBaoaasBB 
02£I aBasBBaBBa aaaBaaBBBB aaaBBBBBaa 
09211; BBBfiaaaBBB BBaBaBBBBB BBBaaBBaaa 
DOST aaaaaaaaaa BsaaaaBfiBs BaaaBeaaBB 
O^XT aBBaBsaBae afiaBEaaieaa BBaaesaaas 
0801 BafiSaBBaBB BBaaaea^Ba aaaBeaeaaa 
OZOI BafisaBaaao asaaaasBaa BaBB38BBB6 
096 BaaasaaeBB a^BBaaBBaa aeafiBaeaBa 
006 a^BaBaBaaB BaSaBBaaoB BBBBBaasBB 

09 



BBaaBBBaB 

aaaaaBaaao BBBaBassaB afiaBaaaaa^ 
BBBaBaaBaa aBBBsaaaefi aBBBaSBBsa gi 
aasaaBaaaB aafiBBBBaaa BaoBBaaaaa 
BaBaaBBaaa aaaaBaoBBa BoaBoBBaaa 
aaBBaaaBBa aaBBBBBBaB BaaaaaaBsB 
aaBaaBBBBa saaaaaBaea aBaBaaBBBB 
BaBaaeBaBB BBaBBBBsaB aeaaafiBasa 
aaafiaafiaaa SaBBfiaaBaB aasBBSBBBB 
BBBfiBBaBaB a^BBBBBBaa aaaBBBBBaa 
3Ba5B6aBaB BBaBBaBaaa BBBaaBBaisB 
aBaaBBaBaa BsasBBBBaa BaBaaBBsaB 
aBBaBaaBBB aaaBaaaaaa BsBBBsBaBB g\ 
aaaaaaBBBa BaaaeBBsaB BaaaBBBafiB 
aBBBBBafiaB BBaBBaBaBa asaaBBBaBB 
aBBBBaaBBB TeBB&B~i'e55^ aaBaBsBaBa 
aBaBaaaBBa BaoaBa^^^s BBBBaBBBBB 
BaBaBsaBaa BBaBaBaBaB aoBBanaaaB q| 
BaBfiaaBBaB a^aafiaaaBa BaeaBeBBaB 
BaaeaBBBBa aaaaaBaBBa BaBSBBSaaB 

aBaaaasaBB BBaefiBBaaB aaasaaBaae 

BBaaaBBaaB aaBBBfiaBBB BaaafiBaaa^ 

aaeaBBBBBa aaaBfiBfiBaB BBaaaasBBB g 

asBfiBBaBaB aaBaeaetjas aasBBBBBas 

BaBBaaBB^B BfiBBBa^aB^l aaoBaao335 

BeBaBBaaBB BfioBBfiaaaB aafiaBsaaBB 

BBBaeBBaae afiaaeaBaoa aBaBaBfiaeB 
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gtgagcttca gcattgaggc caaggtgcga ggctgtcccc aggagaagga gaagtccttt 1320 
accataaagc ccgtgggctt caaggacagc ctgatcgtcc aggtcacctt tgattgtgac 1380 
tgtgcctgcc aggcccaagc tgaacctaat agccatcgct gcaacaatgg caatgggacc 1440 
tttgagtgtg gggtatgccg ttgtgggcct ggctggctgg gatcccagtg tgagtgctca 1500 
5 gaggaggact atcgcccttc ccagcaggac gaatgcagcc cccgggaggg tcagcccgtc 1560 
tgcagccagc ggggcgagtg cctctgtggt caatgtgtct gccacagcag tgactttggc 1620 
aagatcacgg gcaagtactg cgagtgtgac gacttctcct gtgtccgcta caagggggag 1680 
atgtgctcag gccatggcca gtgcagctgt ggggactgcc tgtgtgactc cgactggacc 1740 
ggctactact gcaactgtac cacgcgtact gacacctgca tgtccagcaa tgggctgctg 180O 

10 tgcagcggcc gcggcaagtg tgaatgtggc agctgtgtct gtatccagcc gggctcctat 1850 
ggggacacct gtgagaagtg ccccacctgc ccagatgcct gcacctttaa gaaagaatgt 1920 
gtggagtgta agaagtttga ccgggagccc tacatgaccg aaaatacctg caaccgttac 1980 
tgccgtgacg agattgagtc agtgaaagag cttaaggaca ctggcaagga tgcagtgaat 2040 
tgtacctata agaatgagga tgactgtgtc gtcagattcc agtactatga agattctagt 2100 

15 ggaaagtcca tcctgtatgt ggtagaagag ccagagtgtc ccaagggccc tgacatcctg 21S0 
gtggtcctgc tctcagtgat gggggccatt ctgctcattg gccttgccgc cctgctcatc 2220 
tggaaactcc tcatcaccat ccacgaccga aaagaattcg ctaaatttga ggaagaacgc 2280 
gccagagcaa aatgggacac agccaacaac ccactgtata aagaggccac gtctaccttc 2340 
accaatatca cgtaccgggg cacttaa 2357 

20 

<210> 12 
<211> 3147 
<212> DKA 
25 <213> Homo sapiens 

<300> 

<302> alpha v intergrin 
<310> NM0022210 

30 

<400> 12 

atggcttttc cgccgcggcg acggctgcgc ctcggtcccc gcggcctccc gcttcttctc 60 
tcgggactcc tgctacctct gtgccgcgcc ttcaacctag acgtggacag tcctgccgag 120 
tactctggcc ccgagggaag ttacttcggc ttcgccgtgg atttcttcgt gcccagcgcg 180 

35 tcttcccgga tgtttcttct cgtgggagct cccaaagcaa acaccaccca gcctgggatt 240 
gtggaaggag ggcaggtcct caaatgtgac tggtcttcta cccgccggtg ccagccaatt 3 00 
gaatttgatg caacaggcaa tagagattat gccaaggatg atccattgga atttaagtcc 360 
catcagtggt ttggagcatc tgtgaggtcg aaacaggata aaattttggc ctgtgcccca 420 
ttgtaccatt ggagaactga gatgaaacag gagcgagagc ctgttggaac atgctttctt 480 

40 caagatggaa caaagactgt tgagtatgct ccatgtagat cacaagatat tgatgctgat 540 
ggacagggat tttgtcaagg aggattcagc attgatttta ctaaagctga cagagtactt 600 
cttggtggtc ctggtagctt ttattggcaa ggtcagctta tttcggatca agtggcagaa 660 
atcgtatcta aatacgaccc caatgtttac agcatcaagt ataataacca attagcaact 720 
cggactgcac aagctatttt tgatgacagc tatttgggtt attctgtggc tgtcggagat 780 

45 ttcaatggtg atggcataga tgactttgtt tcaggagttc caagagcagc aaggactttg 840 
ggaatggttt atatttatga tgggaagaac atgtcctcct tatacaattt tactggcgag 900 
cagatggctg catatttcgg attttctgta gctgccactg acattaatgg agatgattat 960 
gcagatgtgt ttattggagc acctctcttc atggatcgtg gctctgatgg caaactccaa 1020 
gaggtggggc aggtctcagt gtctctacag agagcttcag gagacttcca gacgacaaag 1080 

50 ctgaatggat ttgaggtctt tgcacggttt ggcagtgcca tagctccttt gggagatctg 1140 
gaccaggatg gtttcaatga tattgcaatt gctgctccat atgggggtga agataaaaaa 1200 
ggaattgttt atatcttcaa tggaagatca acaggcttga acgcagtccc atctcaaatc 1260 
cttgaagggc agtgggctgc tcgaagcatg ccaccaagct ttggctattc aatgaaagga 1320 
gccacagata tagacaaaaa tggatatcca gacttaattg taggagcttt tggtgtagat 1380 

55 cgagctatct tatacagggc cagaccagtt atcactgtaa atgctggtct tgaagtgtac 1440 
cctagcattt taaatcaaga caataaaacc tgctcactgc ctggaacagc tctcaaagtt 1500 
tcctgtttta atgttaggtt ctgcttaaag gcagatggca aaggagtact tcccaggaaa 1560 
cttaatttcc aggtggaact tcttttggat aaactcaagc aaaagggagc aattcgacga 1620 
gcactgtttc tctacagcag gtccccaagt cactccaaga acatgactat ttcaaggggg 1680 

60 ggactgatgc agtgtgagga attgatagcg tatctgcggg atgaatctga atttagagac 1740 
\\SERVER\g$\Texte\Aiiiiu:l(teuitteilagen 2003V422497-Ribopbanna-an-2.doc 



CA 02432350 2003-06-30 



62 

aaactcactc caattactat ttttatggaa tatcggttgg attatagaac agctgctgat 1800 
acaacaggct tgcaacccat tcttaaccag ttcacgcctg ctaacattag tcgacaggct 1860 
cacattctac ttgactgtgg tgaagacaat gtctgtaaac ccaagctgga agtttctgta 1920 
gatagtgatc aaaagaagat ctatattggg gatgacaacc ctctgacatt gattgttaag 1980 
5 gctcagaatc aaggagaagg tgcctacgaa gctgagctca tcgtttccat tccactgcag 2040 
gctgatttca tcggggttgt ccgaaacaat gaagccttag caagactttc ctgtgcattt 2100 
aagacagaaa accaaactcg ccaggtggta tgtgaccttg gaaacccaat gaaggctgga 2160 
actcaactct tagctggtct tcgtttcagt gtgcaccagc agtcagagat ggatacttct 2220 
gtgaaatttg acttacaaat ccaaagctca aatctatttg acaaagtaag cccagttgta 2280 

10 tctcacaaag ttgatcttgc tgttttagct gcagttgaga taagaggagt ctcgagtcct 2340 
gatcatatct ttcttccgat tccaaactgg gagcacaagg agaaccctga gactgaagaa 2400 
gatgttgggc cagttgttca gcacatctat gagctgagaa acaatggtcc aagttcattc 2460 
agcaaggcaa tgctccatct tcagtggcct tacaaatata ataataacac tctgttgtat 2520 
atccttcatt atgatattga tggaccaatg aactgcactt cagatatgga gatcaaccct 2580 

15 ttgagaatta agatctcatc tttgcaaaca actgaaaaga atgacacggt tgccgggcaa 2640 
ggtgagcggg accatctcat cactaagcgg gatcttgccc tcagtgaagg agatattcac 2700 
actttgggtt gtggagttgc tcagtgcttg aagattgtct gccaagttgg gagattagac 2760 
agaggaaaga gtgcaatctt gtacgtaaag tcattactgt ggactgagac ttttatgaat 2820 
aaagaaaatc agaatcattc ctattctctg aagtcgtctg cttcatttaa tgtcatagag 2880 

20 tttccttata agaatcttcc aattgaggat atcaccaact ccacattggt taccactaat 2940 
gtcacctggg gcattcagcc agcgcccatg cctgtgcctg tgtgggtgat cattttagca 3000 
gttctagcag gattgttgct actggctgtt ttggtatttg taatgtacag gatgggcttt 3060 
tttaaacggg tccggccacc tcaagaagaa caagaaaggg agcagcttca acctcatgaa 3120 
aatggtgaag gaaactcaga aacttaa 3147 

25 

<210> 13 
<211> 402 
<212> DNA 
30 <213> Homo sapiens 

<300> 

<302> CaSm (cancer associated SM-like oncogene) 
<310> AF000177 

35 

<400> 13 

atgaactata tgcctggcac cgccagcctc atcgaggaca ttgacaaaaa gcacttggtt 60 
cCgcttcgag atggaaggac acttacaggc tttttaagaa gcattgatca atttgcaaac 120 
ttagtgctac atcagactgt ggagcgtatt catgtgggca aaaaatacgg tgatattcct 180 
40 cgagggattt ttgtggtcag aggagaaaat gtggtcctac taggagaaat agacttggaa 240 
aaggagagtg acacacccct ccagcaagta tccattgaag aaattctaga agaacaaagg 300 
gtggaacagc agaccaagct ggaagcagag aagttgaaag tgcaggccct gaaggaccga 360 
ggtctttcca ttcctcgagc agatactctt gatgagtact aa 402 

45 

<210> 14 

<211> 1923 

<212> DNA 

<213> Homo sapiens 

50 

<300> 

<302> c-nyb 
<310> NM005375 

55 <400> 14 

atggcccgaa gaccccggca cagcatatat agcagtgacg aggatgatga ggactttgag 60 

atgtgtgacc atgactatga tgggctgctt cccaagtctg gaaagcgtca cttggggaaa 120 

acaaggtgga cccgggaaga ggatgaaaaa ctgaagaagc tggtggaaca gaatggaaca 180 

gatgactgga aagttattgc caattatctc ccgaatcgaa cagatgtgca gtgccagcac 240 

60 cgatggcaga aagtactaaa ccctgagctc atcaagggtc cttggaccaa agaagaagat 300 
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cagagagtga tagagcttgt acagaaatac ggtccgaaac gttggtctgt tattgccaag 360 
cacttaaagg ggagaattgg aaaacaatgt agggagaggt ggcataacca cttgaatcca 420 
gaagttaaga aaacctcctg gacagaagag gaagacagaa ttatttacca ggcacacaag 480 
agactgggga acagatgggc agaaatcgca aagctactgc ctggacgaac tgataatgct 540 
5 atcaagaacc actggaattc tacaatgcgt cggaaggtcg aacaggaagg ttatctgcag 500 
gagtcttcaa aagccagcca gccagcagtg gccacaagct tccagaagaa cagtcatttg 660 
atgggttttg ctcaggctcc gcctacagct caactccctg ccactggcca gcccactgtt 720 
aacaacgact attcctatta ccacatttct gaagcacaaa atgtctccag tcatgttcca 780 
taccctgtag cgttacatgt aaatatagtc aatgtccctc agccagctgc cgcagccatt 840 

10 cagagacact ataatgatga agaccctgag aaggaaaagc gaataaagga attagaattg 900 
ctcctaatgt caaccgagaa tgagctaaaa ggacagcagg tgctaccaac acagaaccac 960 
acatgcagct accccgggtg gcacagcacc accattgccg accacaccag acctcatgga 1020 
gacagtgcac ctgtttcctg tttgggagaa caccactcca ctccatctct gccagcggat 1080 
cctggctccc tacctgaaga aagcgcctcg ccagcaaggt gcatgatcgt ccaccagggc 1140 

15 accattctgg ataatgttaa gaacctctta gaatttgcag aaacactcca atttatagat 1200 
tctttcttaa acacttccag taaccatgaa aactcagact tggaaatgcc ttctttaact 1260 
tccacccccc tcattggtca caaattgact gttacaacac catttcatag agaccagact 1320 
gtgaaaactc aaaaggaaaa tactgttttt agaaccccag ctatcaaaag gtcaatctta 1380 
gaaagctctc caagaactcc tacaccattc aaacatgcac ttgcagctca agaaattaaa 1440 

20 tacggtcccc tgaagatgct acctcagaca ccctctcatc tagtagaaga tctgcaggat 1500 
gtgatcaaac aggaatctga tgaatctgga tttgttgctg agtttcaaga aaatggacca 1560 
cccttactga agaaaatcaa acaagaggtg gaatctccaa ctgataaatc aggaaacttc 1620 
ttctgctcac accactggga aggggacagt ctgaataccc aactgttcac gcagacctcg 1680 
cctgtgcgag atgcaccgaa tattcttaca agctccgttt taatggcacc agcatcagaa 1740 

25 gatgaagaca atgttctcaa agcatttaca gtacctaaaa acaggtccct ggcgagcccc IBOO 
ttgcagcctt gtagcagtac ctgggaacct gcatcctgtg gaaagatgga ggagcagatg 1860 
acatcttcca gtcaagctcg taaatacgtg aatgcattct cagcccggac gctggtcatg 1920 
tga ■ ■ 1923 

30 

<210> 15 
<211> 544 
<212> DNA 
<213> Homo sapiens 

35 

<300> 

<302> c-myc 
<310> J00120 

40 <400> 15 

gacccccgag ctgtgctgct cgcggccgcc accgccgggc cccggccgtc 

ctcctgcctc gagaagggca gggcttctca gaggcttggc gggaaaaaga 

ggatcgcgct gagtataaaa gccggttttc ggggctttat ctaactcgct 

cagcgagagg cagagggagc gagcgggcgg ccggctaggg tggaagagcc 

45 agctgcgctg cgggcgtcct gggaagggag atccggagcg aatagggggc 

gcccagccct cccgctgatc ccccagccag cggtccgcaa cccttgccgc 

ctttgcccat agcagcgggc gggcactttg cactggaact tacaacaccc 

gcgactctcc cgacgcgggg aggctattct gcccatttgg ggacacttcc 

caggacccgc ttctctgaaa ggctctcctt gcagctgctt agacgctgga 

50 gtag 



cctggctccc 60 
acggagggag 120 
gtagtaattc 180 
gggcgagcag 240 
ttcgcctctg 300 
atccacgaaa 360 
gagcaaggac 420 
ccgccgctgc 480 
tttttttcgg 540 
544 



<210> 16 
<211> 518 
55 <212> DNA 

<213> Homo sapiens 

<300> 

<302> ephrin-Al 
60 <310> NM004428 
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61 <01Z> 
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00 £ OOBOBOSBBB BB36B3BB03 BBt^BOe^B^o B^BoB^SBoB bBB^boBsBb 6036B30630 
0^2 B^oBooBsBB BB^b^sboBo ooB^ob^o^b OBBBqoDB^D BB^BBoasofi bB^BBbBB^B 
081 63BDB33B6B BBoBBsbBob BBBB33S:iD& bdBoboo^^B BboooobbdB boBddbbSB^ 
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09E 0336866BBO 6663000B03 330OB08033 0606B00336 8B6B630363 dBbbBbBBoo 

06fi3B0BBBO 063B8OOO66 OOBB063BBO 6B30BOO3B8 BOOBBBBBOO 3580000680 

QfZ 0636306BDO 8368568638 06B663B630 083630838O 836806B663 8006aofiOB6 
081 B066363030 b33b6bb63B 3060600363 03B03BOB66 3B0B3OB63B BB306BO636 
OZX 3B083B33B3 B308B6Bfi3B B663033BBB 3303BB8033 6BOB8BB333 303633B0B0 

09 0603863363 06006B303B B063063630 3666330333 3030666303 00336B663B 

91 <00*> 



OE-90-C0OS 0S£S£?20 'TO 



CA 02432350 2003-06-30 



65 



<212> DNA 

<213> Homo sapiens 



<300> 
5 <302> ephrin-A3 
<310> XM001784 



<400> 19 

atgcggctgc tgcccctgct gcggactgtc 
10 cgcgggggct ccagcctccg ccacgtagtc 
cgaggagacg ccgtggtgga gctgggcctc 

tacgaaggcc cagggccccc tgagggcccc 
ccaggctatg agtcctgcca ggcagagggc 
ctgccctttg gccatgttca attctcagag 
15 ggctttgagt tcttacctgg agagacttac 
tctggccagt gcttgaggct ccaggtgtct 
gcccatcctg ttgggagccc tggagagagt 
cccagccccc tctgtctctt gctattactg 
ctgtga 

20 



ctctgggccg cgttcctcgg ctcccctctg 60 
tactggaact ccagtaaccc caggttgctt 120 
aacgattacc tagacattgt ctgcccccac 180 
gagacgtttg ctttgtacat ggtggactgg 240 
ccccgggcct acaagcgctg ggtgtgctcc 300 
aagattcagc gcttcacacc cttctccctc 360 
tactacatct cggtgcccac tccagagagt 420 
gtctgctgca aggagaggaa gtctgagtca 480 
ggcacatcag ggtggcgagg gggggacact 540 
ctgcttctga ttcttcgtct tctgcgaatt 600 
606 



<210> 20 
<211> 687 
<212> DNA 
25 <213> Homo sapiens 



<300> 

<302> ephrin-A5 
<310> NM001962 

30 

<400> 20 

atgttgcacg tggagatgtt gacgctggtg tttctggtgc tctggatgtg tgtgttcagc 60 
caggacccgg gctccaaggc cgtcgccgac cgctacgctg tctactggaa cagcagcaac 120 
cccagattcc agaggggtga ctaccatatt gatgtctgta tcaatgacta cctggatgtt 180 

35 ttctgccctc actatgagga ctccgtccca gaagataaga ctgagcgcta tgtcctctac 240 
atggtgaact ttgatggcta cagtgcctgc gaccacactt ccaaagggtt caagagatgg 300 
gaatgtaacc ggcctcactc tccaaatgga ccgctgaagt tctctgaaaa attccagctc 360 
ttcactccct tttctctagg atttgaattc aggccaggcc gagaatattt ctacatctcc 420 
tctgcaatcc cagataatgg aagaaggtcc tgtctaaagc tcaaagtctt tgtgagacca 480 

40 acaaatagct gtatgaaaac tataggtgtt catgatcgtg ttttcgatgt taacgacaaa 540 
gtagaaaatt cattagaacc agcagatgac accgtacatg agtcagccga gccatcccgc 600 
ggcgagaacg cggcacaaac accaaggata cccagccgcc ttttggcaat cctactgttc 660 
ctcctggcga tgcttttgac attatag 687 

45 

<210> 21 

<211> 2955 

<212> DNA 

<213> Homo sapiens 

50 

<400> 21 

atggccctgg attatctact actgctcctc ctggcatccg cagtggctgc gatggaagaa 60 
acgttaatgg acaccagaac ggctactgca gagctgggct ggacggccaa tcctgcgtcc 120 
gggtgggaag aagtcagtgg ctacgatgaa aacctgaaca ccatccgcac ctaccaggtg 180 

55 tgcaatgtct tcgagcccaa ccagaacaat tggctgctca ccaccttcat caaccggcgg 240 
ggggcccatc gcatctacac agagatgcgc ttcactgtga gagactgcag cagcctccct 300 
aatgtcccag gatcctgcaa ggagaccttc aacttgtatt actatgagac tgactctgtc 360 
attgccacca agaagtcagc cttctggtct gaggccccct acctcaaagt agacaccatt 420 
gctgcagatg agagcttctc ccaggtggac tttgggggaa ggctgatgaa ggtaaacaca 480 

60 gaagtcagga gctttgggcc tcttactcgg aatggttttt acctcgcttt tcaggattat 540 
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tccctgggtg actctgatgg caagcatgag actgtgaacc aggaagagaa gagtggccca 660 
ggtgcaagtg ggggcagcag cggggaccct gatggcttct tcaactccaa ggtggcattg 720 
ttcgcggctg tcggtgccgg ttgcgtcatc ttcctgctca tcatcatctt cctgacggtc 780 
ctactactga agctacgcaa gcggcaccgc aagcacacac agcagcgggc ggctgccctc 840 
5 tcgctcagta ccctggccag tcccaagggg ggcagtggca cagcgggcac cgagcccagc 900 
gacatcatca ttcccttacg gactacagag aacaactact gcccccacta tgagaaggtg 960 
agtggggact acgggcaccc tgtctacatc gtccaagaga tgccgcccca gagcccggcg 1020 
aacatctact acaaggtctg a 1041 

10 

<210> 26 

<211> 1002 

<212> DMA 

<213> Homo sapiens 

15 

<300> 
<400> 26 

atggctgtga gaagggactc cgtgtggaag tactgctggg gtgttttgat ggttttatgc 60 

20 agaactgcga tttccaaatc gatagtttta gagcctatct attggaattc ctcgaactcc 120 
aaatttctac ctggacaagg actggtacta tacccacaga taggagacaa attggatatt 180 
atttgcccca aagtggactc taaaactgtt ggccagtatg aatattataa agtttatatg 240 
gttgataaag accaagcaga cagatgcact attaagaagg aaaatacccc tctcctcaac 300 
tgtgccaaac cagaccaaga tatcaaattc accatcaagt ttcaagaatt cagccctaac 3 60 

25 ctctggggtc tagaatttca gaagaacaaa gattattaca ttatatctac atcaaatggg 420 
tctttggagg gcctggataa ccaggaggga ggggtgtgcc agacaagagc catgaagatc 480 
ctcatgaaag ttggacaaga tgcaagttct gctggatcaa ccaggaataa agatccaaca 540 
agacgtccag aactagaagc tggtacaaat ggaagaagtt cgacaacaag tccctttgta 600 
aaaccaaatc caggttctag cacagacggc aacagcgccg gacattcggg gaacaacatc 660 

30 ctcggttccg aagtggcctt atttgcaggg attgcttcag gatgcatcat cttcatcgtc 720 
atcatcatca cgctggtggt cctcttgctg aagtaccgga ggagacacag gaagcactcg 780 
ccgcagcaca cgaccacgct gtcgctcagc acactggcca cacccaagcg cagcggcaac 840 
aacaacggct cagagcccag tgacattatc atcccgctaa ggactgcgga cagcgtcttc 900 
tgccctcact acgagaaggt cagcggcgac tacgggcaoc cggtgtacat cgtccaggag 960 

35 atgcccccgc agagcccggc gaacatttac tacaaggtct ga 1002 



<210> 27 
<211> 1023 
40 <212> DNA 

<213> Homo sapiens 

<400> 27 

atggggcccc cccattctgg gccggggggc gtgcgagtcg gggccctgct gctgctgggg 60 

45 gttttggggc tggtgtctgg gctcagcctg gagcctgtct actggaactc ggcgaataag 120 

aggttccagg cagagggtgg ttatgtgctg taccctcaga tcggggaccg gctagacctg 180 

ctctgccccc gggcccggcc tcctggccct cactcctctc ctaattatga gttctacaag 240 

ctgtacctgg tagggggtgc tcagggccgg cgctgtgagg caccccctgc cccaaacctc 300 

cttctcactt gtgatcgccc agacctggat ctccgcttca ccatcaagtt ccaggagtat 360 

50 agccctaatc tctggggcca cgagttccgc tcgcaccacg attactacat cattgccaca 420 

tcggatggga cccgggaggg cctggagagc ctgcagggag gtgtgtgcct aaccagaggc 480 

atgaaggtgc ttctccgagt gggacaaagt ccccgaggag gggctgtccc ccgaaaacct 540 

gtgtctgaaa tgcccatgga aagagaccga ggggcagccc acagcctgga gcctgggaag 600 

gagaacctgc caggtgaccc caccagcaat gcaacctccc ggggtgctga aggccccctg 660 

55 ccccctccca gcatgcctgc agtggctggg gcagcagggg ggctggcgct gctcttgctg 720 

ggcgtggcag gggctggggg tgccatgtgt tggcggagac ggcgggccaa gccttcggag 780 

agtcgccacc ctggtcctgg ctccttcggg aggggagggt ctctgggcct ggggggtgga 840 

ggtgggatgg gacctcggga ggctgagcct ggggagctag ggatagctct gcggggtggc 900 

ggggctgcag atcccccctt ctgcccccac tatgagaagg tgagtggtga ctatgggcat 960 

60 cctgtgtata tcgtgcagga tgggcccccc cagagccctc caaacatcta ctacaaggta 1020 
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gaggtgcaga gcgactactc cagctatgcc cggacctcca tcagagccag tctcaccttc 2880 
aaccgcggct tcaaggctgg gaggaacatg cgtcgcaaac tctttggggt cttgcggctg 2940 
aagtgtcaca gcctgtttct ggatttgcag gtgaacagcc tccagacggt gtgcaccaac 3000 
atctacaaga tcctcctgct gcaggcgtac aggtttcacg catgtgtgct gcagctccca 3 060 
5 tttcatcagc aagtttggaa gaaccccaca tttttcctgc gcgtcatctc tgacacggcc 3120 
tccctctgct actccatcct gaaagccaag aacgcaggga tgtcgctggg ggccaagggc 3180 
gccgccggcc ctctgccctc cgaggccgtg cagtggctgt gccaccaagc attcctgctc 3240 
aagctgactc gacaccgtgt cacctacgtg ccactcctgg ggtcactcag gacagcccag 3300 
acgcagctga gtcggaagct cccggggacg acgctgactg ccctggaggc cgcagccaac 3360 
10 ccggcactgc cctcagaett caagaccatc ctggactga 3399 



<210> 29 

<211> 567 

15 <212> DNA 

<213> Homo sapiens 

<300> 

<302> K-ras 
20 <310> M54968 

<400> 29 

atgactgaat ataaacttgt ggtagttgga gcttgtggcg taggcaagag tgccttgacg 60 
atacagctaa ttcagaatca ttttgtggac gaatatgatc caacaataga ggattcctac 120 

25 aggaagcaag tagtaattga tggagaaacc tgtctcttgg atattctcga cacagcaggt 180 
caagaggagt acagtgcaat gagggaccag tacatgagga ctggggaggg ctttctttgt 240 
gtatttgcca taaataatac taaatcattt gaagatattc accattatag agaacaaatt 300 
aaaagagtta aggactctga agatgtacct atggtcctag taggaaataa atgtgatttg 360 
ccttctagaa cagtagacac aaaacaggct caggacttag caagaagtta tggaattcct 420 

30 tttattgaaa catcagcaaa gacaagacag ggtgttgatg atgccttcta tacattagtt 480 
cgagaaattc gaaaacataa agaaaagatg agcaaagatg gtaaaaagaa gaaaaagaag 540 
tcaaagacaa agtgtgtaat tatgtaa 567 



35 <210> 30 

<211> 3840 
<212> DNA 

<213> Homo sapiens 

40 <300> 

<302> nuflr-l 
<310> AF016535 

<400> 30 

45 atggatcttg aaggggaccg caatggagga gcaaagaaga agaacttttt taaactgaac 60 
aataaaagtg aaaaagataa gaaggaaaag aaaccaactg tcagtgtatt ttcaatgttt 120 

cgctatCcaa attggcttga caagttgtat atggtggtgg gaactttggc tgccatcatc 180 
catggggctg gacttcctct catgatgctg gtgtttggag aaatgacaga tatctttgca 240 
aatgcaggaa atttagaaga tctgatgtca aacatcacta atagaagtga tatcaatgat 300 

50 acagggttct tcatgaatct ggaggaagac atgaccaggt atgcctatta ttacagtgga 360 
attggtgctg gggtgctggt tgctgcttac attcaggttt cattttggtg cctggcagct 420 
ggaagacaaa tacacaaaat tagaaaacag ttttttcatg ctataatgcg acaggagata 480 
ggctggtttg atgtgcacga tgttggggag cttaacaccc gacttacaga tgatgtctcc 540 
aagattaatg aaggaattgg tgacaaaatt ggaatgttct ttcagtcaat ggcaacattt 600 

55 ttcactgggt ttatagtagg atttacacgt ggttggaagc taacccttgt gattttggcc 660 
atcagtcctg ttcttggact gtcagctgct gtctgggcaa agatactatc ttcatttact 720 
gataaagaac tcttagcgta tgcaaaagct ggagcagtag ctgaagaggt cttggcagca 780 
attagaactg tgattgcatt tggaggacaa aagaaagaac ttgaaaggta oaacaaaaat 840 
ttagaagaag ctaaaagaat tgggataaag aaagctatta cagccaatat ttctataggt 900 

60 gctgctttcc tgctgatcta tgcatcttat gctctggcct tctggtatgg gaccaccttg 960 
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gagtgtctca agcgcatcgg ggacgaactg 

gccgccgtgg acacagactc cccccgagag 

tctgacggca acttcaactg gggccgggtt 

gtgctcaagg ccctgtgcac caaggtgccg 

5 ttggacttcc tccgggagcg gctgttgggc 

ctcctctcct actttgggac gcccacgtgg 

ctcaccgcct cgctcaccat ctggaagaag 



gacagtaaca tggagctgca gaggatgatt 240 
gtctttttcc gagtggcagc tgacatgttt 300 
gtcgcccttt tctactttgc cagcaaactg 360 
gaactgatca gaaccatcat gggctggaca 420 
tggatccaag accagggtgg ttgggacggc 480 
cagaccgtga ccatctttgt ggcgggagtg 540 
atgggctga 579 



<210> 34 
<211> 657 

<2i2> vm 

<213> Homo sapiens 
<300> 

<302> Bax beta 
<310> L22474 



<40D> 34 

20 atggacgggt ccggggagca gcccagaggc 
aagacagggg cccttttgct tcagggtttc 
gaggcacccg agctggccct ggacccggtg 
gagtgtctca agcgcatcgg ggacgaactg 
gccgccgtgg acacagactc cccccgagag 

25 tctgacggca acttcaactg gggccgggtt 
gtgctcaagg ccctgtgcac caaggtgccg 
ttggacttcc tccgggagcg gctgttgggc 
ctcctcaagc ctcctcaccc ccaccaccgc 
ctgccccccg ccactcctct gggaccctgg 

30 ctccccatct tcagatcatc agatgtggtc 



S99999ccca ccagctctga gcagatcatg 60 
atccaggatc gagcagggcg aatggggggg 120 
cctcaggatg cgtccaccaa gaagctgagc 180 
gacagtaaca tggagctgca gaggatgatt 240 
gtctttttcc gagtggcagc tgacatgttt 300 
gtcgcccttt tctactttgc cagcaaactg 3 60 
gaactgatca gaaccatcat gggctggaca 420 
tggatccaag accagggtgg ttgggtgaga 480 
gccctcacca ccgcccctgc cccaccgtcc 540 
gccttctgga gcaggtcaca gtggtgccct 600 
tataatgcgt tttccttacg tgtctga 657 



<210> 35 
<211> 432 
35 <212> DNA 

<213> Homo sapiens 

<300> 

<302> Bax delta 
40 <310> U19599 



<400> 35 

atggacgggt ccggggagca gcccagaggc 
aagacagggg cccttttgct tcaggggatg 

45 gaggtctttt tccgagtggc agctgacatg 
gttgtcgccc ttttctactt tgccagcaaa 
ccggaactga tcagaaccat catgggctgg 
ggctggatcc aagaccaggg tggttgggac 
tggcagaccg tgaccatctt tgtggcggga 

50 aagatgggct ga 



ggggggccca ccagctctga gcagatcatg 60 
attgccgccg tggacacaga ctccccccga 120 
ttttctgacg gcaacttcaa ctggggccgg 180 
ctggtgctca aggccctgtg caccaaggtg 240 
acattggact tcctccggga gcggctgttg 300 
ggcctcctct cctactttgg gacgcccacg 360 
gtgctcaccg cctcgctcac catctggaag 420 
432 



<210> 36 
<211> 495 
55 <212> DNA 

<213> Homo sapiens 



<300> 

<302> Bax epsolin 
60 <310> AF007826 
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tgaaagcctt cagtcccgtg aggtccatta ggaaaaacag cctgttggac caccgcctgg 60 
gcatctccca gagcaaaacc ccggtggatg acctgatgag cctgctgtaa 110 



<210> 41 

<211> 486 

<212> DNA 

<213> Homo sapiens 

<300> 
<302> ID4 
<310> Y07958 

<400> 41 

atgaaggcgg tgagcccggt gcgcccctcg ggccgcaagg cgccgtcggg ctgcggcggc 60 
ggggagctgg cgctgcgctg cctggccgag cacggccaca gcctgggtgg ctccgcagcc 120 
gcggcggcgg cggcggcggc agcgcgctgt aaggcggccg aggcggcggc cgacgagccg 180 
gcgctgtgcc tgcagtgcga tatgaacgac tgctatagcc gcctgcggag gctggtgccc 240 
accatcccgc ccaacaagaa agtcagcaaa gtggagatcc tgcagcacgt tatcgactac 300 
atcctggacc tgcagctggc gctggagacg cacccggccc tgctgaggca gccaccaccg 360 
cccgcgccgc cacaccaccc ggccgggacc tgtccagccg cgccgccgcg gaccccgctc 420 
actgcgctca acaccgaccc ggccggcgcg gtgaacaagc agggcgacag cattctgtgc 480 
cgctga 486 
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atgggaaaaa tcagcagtct tccaacccaa ttatttaagt gctgcttttg tgatttcttg 60 
aaggtgaaga tgcacaccat gtcctcctcg catctcttct acctggcgct gtgcctgctc 120 
accttcacca gctctgccac ggctggaccg gagacgctct gcggggctga gctggtggat 180 
gctcttcagt tcgtgtgtgg agacaggggc ttttatttca acaagcccac agggtatggc 240 
tccagcagtc ggagggcgcc tcagacaggc atcgtggatg agtgctgctt ccggagctgt 300 
gatctaagga ggctggagat gtattgcgca cccctcaagc ctgccaagtc agctcgctct 360 
gtccgtgccc agcgccacac cgacatgccc aagacccaga aggaagtaca tttgaagaac 420 
gcaagtagag ggagtgcagg aaacaagaac tacaggatgt ag 462 
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<212> DNA 

<213> Homo sapiens 

<300> 
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atgaggacct tggcttgcct gctgctcctc ggctgcggat acctogccca tgttctggcc 60 

gaggaagccg agatcccccg cgaggtgatc gagaggctgg cccgcagtca gatccacagc 120 

atccgggacc tccagcgact cctggagata gactccgtag ggagtgagga ttctttggac 180 

accagcctga gagctcacgg ggtccacgcc actaagcatg tgcccgagaa gcggcccctg 240 

cccattcgga ggaagagaag catcgaggaa gctgtccccg ctgtctgcaa gaccaggacg 300 
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81 

actttctaca gaccctactt cagaattgtt cgatttgacg tctcagcaat ggagaagaat 420 

gcttccaatt tggtgaaagc agagttcaga gtctttcgtt tgcagaaccc aaaagccaga 480 

gtgcctgaac aacggattga gctatatcag attctcaagt ccaaagattt aacatctcca 540 

acccagcgct acatcgacag caaagttgtg aaaacaagag cagaaggcga atggctctcc 600 

5 ttcgatgtaa ctgatgctgt tcatgaatgg cttcaccata aagacaggaa cctgggattt 660 

aaaataagct tacactgtcc ctgctgcact tttgtaccat ctaataatta catcatccca 720 

aataaaagtg aagaactaga agcaagattt gcaggtattg atggcacctc cacatatacc 780 

agtggtgatc agaaaactat aaagtccact aggaaaaaaa acagtgggaa gaccccacat 840 

ctcctgctaa tgttattgcc ctcctacaga cttgagtcac aacagaccaa ccggcggaag 900 

10 aagcgtgctt tggatgcggc ctattgcttt agaaatgtgc aggataattg ctgcctacgt 960 
ccactttaca ttgatttcaa gagggatcta gggtggaaat ggatacacga acccaaaggg 1020 

tacaatgcca acttctgtgc tggagcatgc ccgtatttat ggagttcaga cactcagcac 1080 

agcagggtcc tgagcttata taataccata aatccagaag catctgcttc tccttgctgc 1140 

gtgtcccaag atttagaacc tctaaccatt ctctactaca ttggcaaaac acccaagatt 1200 

15 gaacagcttt ctaatatgat tgtaaagtct tgcaaatgca gctaa 1245 



<210> 48 
<211> 1239 
20 <212> DNA 

<213> Homo sapiens 

<300> 

<302> TGFbetaS 
25 <310> 3tM007417 

<400> 48 

atgaagatgc acttgcaaag ggctctggtg gtcctggccc tgctgaactt tgccacggtc 60 

agcctctctc tgtccacttg caccaccttg gacttcggcc acatcaagaa gaagagggtg 120 

30 gaagccatta ggggacagat cttgagcaag ctcaggctca ccagcccccc tgagccaacg 180 

gtgatgaccc acgtccccta tcaggtcctg gccctttaca acagcacccg ggagctgctg 240 

gaggagatgc atggggagag ggaggaaggc tgcacccagg aaaacaccga gtcggaatac 300 

tatgccaaag aaatccataa attcgacatg atccaggggc tggcggagca caacgaactg 350 

gctgtctgcc ctaaaggaat tacctccaag gttttccgct tcaatgtgtc ctcagtggag 420 

35 aaaaatagaa ccaacctatt ccgagcagaa ttccgggtct tgcgggtgcc caaccccagc 480 

tctaagcgga atgagcagag gatcgagctc ttccagatcc ttcggccaga tgagcacatt 540 

gccaaacagc gctatatcgg tggcaagaat ctgcccacac ggggcactgc cgagtggctg 600 

tcctttgatg tcactgacac tgtgcgtgag tggctgttga gaagagagtc caacttaggt 660 

ctagaaatca gcattcactg tccatgtcac acctctcagc ccaatggaga tatcctggaa 72 0 

40 aacattcacg aggtgatgga aatcaaattc aaaggcgtgg acaatgagga tgaccatggc 780 

cgtggagatc tggggcgcct caagaagcag aaggatcacc acaaccctca tctaatcctc 840 

atgatgattc ccccacaccg gctcgacaac ccgggccagg ggggtcagag gaagaagcgg 900 

gctttggaca ccaattactg cttccgcaac ttggaggaga actgctgtgt gcgccccctc 960 

tacattgact tccgacagga tctgggctgg aagtgggtcc atgaacctaa gggctactat 1020 

45 gccaacttct gctcaggccc ttgcccatac ctccgcagtg cagacacaac ccacagcacg 1080 

gtgctgggac tgtacaacac tctgaaccct gaagcatctg cctcgccttg ctgcgtgccc 1140 

caggacctgg agcccctgac catcctgtac tatgttggga ggacccccaa agtggagcag 1200 

ctctccaaca tggtggtgaa gtcttgtaaa tgtagctga 1239 

50 

<210> 49 

<211> 1704 

<212> DNA 

<213> Homo sapiens 

55 

<300> 

<302> TGFbetaRZ 
<31D> XM003094 

60 <400> 49 
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C2V 02432350 2003-06-30 



accaggatgg cccgagaccc accacggtat 

atagcccctg ggccagagcc ccatggtctg 
gagccagaac tagacctaga cctagacttg 
acactgggct ccgccctcag cctaccagtt 
5 agccttttaa gtccatcatc tggatacatg 
ccttag 



86 

ctggtcataa agagagagag tgggcctgga 1740 
acaaacaaga agctagagga agtagagctg 1800 
gaagcagagg aggacaacct ggcaaccacc 1860 
ggaacactta atcggccacg tgggagccag 1920 
cccatgaacc agggtaatct tggggttctt 1980 
1986 



<210> 54 
10 <211> 1437 
<212> DNA 
<213> Homo sapiens 



<300> 
15 <302> ERBB4 

<310> XM002250 



<400> 54 

atgatgtacc tggaagaaag acgactcgtt 

20 gtgaaatctc caaaccatgt gaaaatcaca 
gatgaaaaag agtacaatgc tgatggagga 
tgtatacatt acaggaaatt cacccatcag 
tgggaactga tgacctttgg aggaaaaccc 
gatttattag agaaaggaga acgtttgcct 

25 atggtcatgg tcaaatgttg gatgattgat 
gctgctgagt tttcaaggat ggctcgagac 
gatcgtatga agcttcccag tccaaatgac 
gaggatttgg aagatatgat ggatgctgag 
ccacctccca tctatacttc cagagcaaga 

30 agccctcctc ctgcctacac ccccatgtca 
tttgctgctg aacaaggagt gtctgtgccc 
gctcctgtgg cacagggtgc tactgctgag 
ctacgcaagc cagtggcacc ccatgtccaa 
gaccccaccg tgtttgcccc agaacggagc 

35 atgactccta tgcgagacaa acccaaacaa 
tttgtttctc ggagaaaaaa tggagacctt 
gcatccaatg gtccacccaa ggccgaggat 
acctttgcca acaccttggg aaaagctgag 
gagaaggcca agaaagcgtt tgacaaccct 

40 agcacccttc agcacccaga ctacctgcag 
aatgggcgga tccggcctat tgtggcagag 
aagccaggca ctgtgctgcc gcctccacct 



catcgggatt tggcagcccg taatgtctta 60 
gattttgggc tagccagact cttggaagga 120 
aagatgccaa ttaaatggat ggctctggag 180 
agtgacgttt ggagctatgg agttactata 240 
tatgatggaa ttccaacgcg agaaatccct 300 
cagcctccca tctgcactat tgacgtttac 360 
gctgacagta gacctaaatt taaggaactg 420 
cctcaaagat acctagttat tcagggtgat 480 
agcaagttct ttcagaatct cttggatgaa 540 
gagtacttgg tccctcaggc tttcaacatc 600 
attgactcga ataggagtga aattggacac 560 
ggaaaccagt ttgtataccg agatggaggt 720 
tacagagccc caactagcac aattccagaa 780 
atttttgatg actcctgctg taatggcacc 840 
gaggacagta gcacccagag gtacagtgct 900 
ccacgaggag agctggatga ggaaggttac 960 
gaatacctga atccagtgga ggagaaccct 1020 
caagcattgg ataatcccga atatcacaat 1080 
gagtatgtga atgagccact gtacctcaac 1140 
tacctgaaga acaacatact gtcaatgcca 1200 
gactactgga accacagcct gccacctcgg 1260 
gagtacagca caaaatattt tcataaacag 1320 
aatcctgaat acctctctga gttctccctg 1380 
tacagacacc ggaatactgt ggtgtaa 1437 



45 <210> 55 
<211> 627 
<212> DNA 
<213> Homo sapiens 

50 <300> 

<302> FGFIO 
<310> NM004465 



<400> 55 

55 atgtggaaat ggatactgac acattgtgcc 
tgctgctgct ttttgttgct gttcttggtg 
ggtcaggaca tggtgtcacc agaggccacc 
tccagcgcgg gaaggcatgt gcggagctac 
aagctattct ctttcaccaa gtactttctc 

60 accaagaagg agaactgccc gtacagcatc 



tcagcctttc cccacctgcc cggctgctgc 60 
tcttccgtcc ctgtcacctg ccaagccctt 120 
aactcttctt cctcctcctt ctcctctcct 180 
aatcaccttc aaggagatgt ccgctggaga 240 
aagattgaga agaacgggaa ggtcagcggg 300 
ctggagataa catcagtaga aatcggagtt 360 
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gttgccgtca aagccattaa cagcaactat 
tatggctcaa aagaatttaa caatgactgt 
tacaatacct atgcatcatt taactggcag 
aatggaaaag gagctccaag gagaggacag 
5 tttcttccaa tggtggtaca ctcatag 



tacttagcca tgaacaagaa ggggaaactc 420 
aagctgaagg agaggataga ggaaaatgga 480 
cataatggga ggcaaatgta tgtggcattg 540 
aaaacacgaa ggaaaaacac ctctgctcac 600 
627 



<210> 56 
<211> 679 
10 <212> DNA 

<213> Homo sapiens 

<300> 

<302> FGFll 
15 <310> XM008660 



<400> 56 

aatggcggcg ctggccagta 
cagccggccg gtgtcggcgc 

20 gaagcagctc ctcatcctgc 
ggaccgcggc ccggagcctc 
tttctacctc caggcgaatc 
cttcacccac ttcaacctga 
gctgggtcac tacatggcca 

25 agctgagtgt cgctttaagg 
tctctaccgc cagcgtcgtt 
ggtcatgaag ggaaaccgag 
cctggaggtg gccatgtacc 
cagtccccct gccccctga 

30 



gcctgatccg gcagaagcgg 
agcggcgcgt gtgtccccgc 
tgtccaaggt gcgactgtgc 
agctcaaagg catcgtcacc 
ccgacggaag catccagggc 
tccctgCggg cctccgtgtg 
tgaatgctga gggactgctc 
agtgtgtctt tgagaattac 
ctggccgggc ctggtacctc 
ttaagaagac caaggcagct 
aggagccttc tctccacagt 



gaggtccgcg agcccggggg 60 
ggcaccaagt ccctttgcca 120 
93Sg9gcggc ccgcgcggcc 180 
aaactgttct gccgccaggg 240 
accccagagg ataccagctc 300 
gtcaccatcc agagcgccaa 360 
tacagttcgc cgcatttcac 420 
tacgtcctgt acgcctctgc 480 
ggcctggaca aggagggcca 540 
gcccactttc tgcccaagct 600 
gtccccgagg cctccccttc 660 
679 



<210> 57 
<211> 732 
<212> DNA 
35 <213> Homo sapiens 



<300> 

<302> FGF12 
<310> NM021032 

40 

<400> 57 

atggctgcgg cgatagccag ctccttgatc cggcagaagc ggcaggcgag ggagtccaac 60 

agcgaccgag tgtcggcctc caagcgccgc tccagcccca gcaaagacgg gcgctccctg 120 

tgcgagaggc acgtcctcgg ggtgttcagc aaagtgcgct tctgcagcgg ccgcaagagg 180 

45 ccggtgaggc ggagaccaga accccagctc aaagggattg tgacaaggtt attcagccag 240 

cagggatact tcctgcagat gcacccagat ggtaccattg atgggaccaa ggacgaaaac 300 

agcgactaca ctctcttcaa tctaattccc gtgggcctgc gtgtagtggc catccaagga 360 

gtgaaggcta gcctctatgt ggccatgaat ggtgaaggct atctctacag ttcagatgtt 420 

ttcactccag aatgcaaatt caaggaatct gtgtttgaaa actactatgt gatctattct 480 

50 tccacactgt accgccagca agaatcaggc cgagcttggt ttctgggact caataaagaa 540 

ggtcaaatta tgaaggggaa cagagtgaag aaaaccaagc cctcatcaca ttttgtaccg 600 

aaacctattg aagtgcgtat gtacagagaa ccatcgctac atgaaattgg agaaaaacaa 660 

gggcgttcaa ggaaaagttc tggaacacca accatgaatg gaggcaaagt tgtgaatcaa 720 

gattcaacat ag 732 



<210> 58 
<211> 738 
<212> DNA 
60 <213> Homo sapiens 
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<210> 69 
<211> 150 
<212> DNA 
5 <213> Homo sapiens 

<300> 

<302> FGF7 
<310> XM007559 

10 

<400> 69 

atgtcttggc aatgcacttc atacacaatg actaatctat actgtgatga tttgactcaa 60 
aaggagaaaa gaaattatgt agttttcaat tctgattcct attcacettt tgtttatgaa 120 
tggaaagctt tgtgcaaaat atacatataa 150 

15 

<210> 70 
<211> 628 
<212> 0NA 
20 <213> Homo sapiens 

<300> 

<302> FGF9 
<310> XMD07105 

25 

<400> 70 

gatggctccc ttaggtgaag ttgggaacta tttcggtgtg caggatgcgg taccgtttgg 60 
gaatgtgccc gtgttgccgg tggacagccc ggttttgtta agtgaccacc tgggtcagtc 120 
cgaagcaggg gggctcccca ggggacccgc agtcacggac ttggatcatt taaaggggat 180 

30 tctcaggcgg aggcagctat actgcaggac tggatttcac ttagaaatct tccccaatgg 240 
tactatccag ggaaccagga aagaccacag ccgatttggc attctggaat ttatcagtat 300 
agcagtgggc ctggtcagca ttcgaggcgt ggacagtgga ctctacctcg ggatgaatga 360 
gaagggggag ctgtatggat cagaaaaact aacccaagag tgtgtattca gagaacagtt 420 
cgaagaaaac tggtataata cgtactcatc aaacctatat aagcacgtgg acactggaag 480 

35 gcgatactat gttgcattaa ataaagatgg gaccccgaga gaagggacta ggactaaacg 540 
gcaccagaaa ttcacacatt ttttacctag accagtggac cccgacaaag tacctgaact 600 
gtataaggat attctaagcc aaagttga 628 



<211> 2469 
<212> DNA 
<213> Homo sapiens 

45 <300> 

<302> FGFRl 
<310> KM000604 

<400> 71 

50 atgtggagct ggaagtgcct cctcttctgg gctgtgctgg tcacagccac actctgcacc 60 
gctaggccgt ccccgacctt gcctgaacaa gcccagccct ggggagcccc tgtggaagtg 120 
gagtccttcc tggtccaccc cggtgacctg ctgcagcttc gctgtcggct gcgggacgat 180 
gtgcagagca tcaactggct gcgggacggg gtgcagctgg cggaaagcaa ccgcacccgc 240 
atcacagggg aggaggtgga ggtgcaggac tccgtgcccg cagactccgg cctctatgct 300 

55 tgcgtaacca gcagcccctc gggcagtgac accacctact tctccgtcaa tgtttcagat 360 
gctctcccct cctcggagga tgatgatgat gatgatgact cctcttcaga ggagaaagaa 420 
acagataaca ccaaaccaaa ccgtatgccc gtagctccat attggacatc cccagaaaag 480 
atggaaaaga aattgcatgc agtgccggct gccaagacag tgaagttcaa atgcccttcc 540 
agtgggaccc caaaccccac actgcgctgg ttgaaaaatg gcaaagaatt caaacctgac 600 

60 cacagaattg gaggctacaa ggtccgttat gccacctgga gcatcataat ggactctgtg 660 
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ggggcggaca gcgcagaggg cgacgtgggg 
aacaaggaca ggggcagccg cgtggtggtg 
gtggtgatgg tgctggtgcc actgctgctg 
ctggtgcaga tgcagcgcaa gggtgcgcca 
5 caggagtggg tctga 



gatggggatg gggactttgg ggccggggtc 1500 
cagatg-gagg aggtggcacg gacggtgaac 1560 
ctgctctgcg tcctgggcct cacctacgcg 1620 
cgtgtcctgc tttactgcaa gcgctcgctg 1680 
1695 



<21D> 74 
<211> 1824 
10 <212> DNA 

<213> Homo sapiens 

<300> 

<302> MTSMMP 
15 <310> D85511 

<400> 74 

atgatcttac tcacattcag cactggaaga cggttggatt tcgtgcatca ttcgggggtg 60 
tttttcttgc aaaccttgct ttggatttta tgtgctacag tctgcggaac ggagcagtat 120 

20 ttcaatgtgg aggttcggtt acaaaagtac ggctaccttc caccgactga ccccagaatg 180 
tcagtgctgc gctctgcaga gaccatgcag tctgccctag ctgccatgca gcagttctat 240 
ggcattaaca tgacaggaaa agtggacaga aacacaattg actggatgaa gaagccccga 300 
tgcggtgtac ctgaccagac aagaggtagc tccaaatttc atattcgtcg aaagcgatac 360 
gcattgacag gacagaaatg gcagcacaag cacatcactt acagtataaa gaacgtaact 420 

25 ccaaaagtag gagaccctga gactcgtaaa gctattcgcc gtgcctttga tgtgtggcag 480 
aatgtaactc ctctgacatt tgaagaagtt ccctacagtg aattagaaaa tggcaaacgt 540 
gatgtggata taaccattat ttttgcatct ggtttccatg gggacagctc tccctttgat 600 
■ggagagggag gatttttggc acatgcctac ttccctggac caggaattgg aggagatacc 660 
cattttgact cagatgagcc atggacacta ggaaatccta atcatgatgg aaatgactta 720 

30 tttcttgtag cagtccatga actgggacat gctctgggat tggagcattc caatgacccc 780 
actgccatca tggctccatt ttaccagtac atggaaacag acaacttcaa actacctaat 840 
gatgatttac agggcatcca gaagatatat ggtccacctg acaagattcc tccacctaca 900 
agacctctac cgacagtgcc cccacaccgc tctattcctc cggctgaccc aaggaaaaat 960 
gacaggccaa aacctcctcg gcctccaacc ggcagaccct cctatcccgg agccaaaccc 1020 

35 aacatctgtg atgggaactt taacactcta gctattcttc gtcgtgagat gtttgttttc 1080 
aaggaccagt ggttttggcg agtgagaaac aacagggtga tggatggata cccaatgcaa 1140 
attacttact tctggcgggg cttgcctcct agtatcgatg cagtttatga aaatagcgac 1200 
gggaattttg tgttctttaa aggtaacaaa tattgggtgt tcaaggatac aactcttcaa 1260 
cctggttacc ctcatgactt gataaccctt ggaagtggaa ttccccctca tggtattgat 1320 

40 tcagccattt ggtgggagga cgtcgggaaa acctatttct tcaagggaga cagatattgg 1380 
agatatagtg aagaaatgaa aacaatggac cctggctatc ccaagccaat cacagtctgg 1440 
aaagggatcc ctgaatctcc tcagggagca tttgtacaca aagaaaatgg ctttacgtat 1500 
ttctacaaag gaaaggagta ttggaaattc aacaaccaga tactcaaggt agaacctgga 1560 
tatccaagat ccatcctcaa ggattttatg ggctgtgatg gaccaacaga cagagttaaa 1620 

45 gaaggacaca gcccaccaga tgatgtagac attgtcatca aactggacaa cacagccagc 1680 
actgtgaaag ccatagctat tgtcattccc tgcatcttgg ccttatgcct ccttgtattg 1740 
gtttacactg tgttccagtt caagaggaaa ggaacacccc gccacatact gtactgtaaa 1800 
cgctctatgc aagagtgggt gtga 1824 

50 

<210> 75 

<211> 1818 

<212> DNA 

<213> Homo sapiens 

55 

<300> 

<302> MT4MMP 
<310> AB021225 

60 <400> 75 
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<210> 92 

<211> 726 

<212> DNA 

<213> Homo sapiens 

5 

<300> 

<302> PDGFB 
<310> NM002608 

10 <400> 92 

atgaatcgct gctgggcgct cttcctgtct ctctgctgct acctgcgtct ggtcagcgcc 60 
gagggggacc ccattcccga ggagctttat gagatgrctga gtgaccactc gatccgctcc 120 
tttgatgatc tccaacgcct gctgcacgga gaccccggag aggaagatgg ggccgagttg 180 
gacctgaaca tgacccgctc ccactctgga ggcgagctgg agagcttggc tcgtggaaga 240 

15 aggagcctgg gttccctgac cattgctgag ccggccatga tcgccgagtg caagacgcgc 300 
accgaggtgt tcgagatctc ccggcgcctc atagaccgca ccaacgccaa cttcctggtg 360 
tggccgccct gtgtggaggt gcagcgctgc tccggctgct gcaacaaccg caacgtgcag 420 
tgccgcccca cccaggtgca gctgcgacct gtccaggtga gaaagatcga gattgtgcgg 480 
aagaagccaa tctttaagaa ggccacggtg acgctggaag accacctggc atgcaagtgt 540 

20 gagacagtgg cagctgcacg gcctgtgacc cgaagcccgg ggggttccca ggagcagcga 600 
gccaaaacgc cccaaactcg ggtgaccatt cggacggtgc gagtccgccg gccccccaag 660 
ggcaagcacc ggaaattcaa gcacacgcat gacaagacgg cactgaagga gacccttgga 720 
gcctag 726 

25 

<210> 93 

<211> 1512 

<212> DNA 

<213> Homo sapiens 

30 

<300> 

<302> TGFbetaRl 
<310> NM004612 

35 <400> 93 

atggaggcgg cggtcgctgc tccgcgtccc cggctgctcc tcctcgtgct ggcggcggcg 60 
gcggcggcgg cggcggcgct gctcccgggg gcgacggcgt tacagtgttt ctgccacctc 120 
tgtacaaaag acaattttac ttgtgtgaca gatgggctct gctttgtctc tgtcacagag 180 
accacagaca aagttataca caacagcatg tgtatagctg aaattgactt aattcctcga 240 

40 gataggccgt ttgtatgtgc accctcttca aaaactgggt ctgtgactac aacatattgc 300 
tgcaatcagg accattgcaa taaaatagaa cttccaacta ctgtaaagtc atcacctggc 360 
cttggtcctg tggaactggc agctgtcatt gctggaccag tgtgcttcgt ctgcatctca 420 
ctcatgttga tggtctatat ctgccacaac cgcactgtca ttcaccatcg agtgccaaat 480 
gaagaggacc cttcattaga tcgccctttt atttcagagg gtactacgtt gaaagactta 540 

45 atttatgata tgacaacgtc aggttctggc tcaggtttac cattgcttgt tcagagaaca 600 
attgcgagaa ctattgtgtt acaagaaagc attggcaaag gtcgatttgg agaagtttgg 660 
agaggaaagt ggcggggaga agaagttgct gttaagatat tctcctctag agaagaacgt 720 
tcgtggttcc gtgaggcaga gatttatcaa actgtaatgt tacgtcatga aaacatcctg 780 
ggatttatag cagcagacaa taaagacaat ggtacttgga ctcagctctg gttggtgtca 840 

50 gattatcatg agcatggatc cctttttgat tacttaaaca gatacacagt tactgtggaa 900 
ggaatgataa aacttgctct gtccacggcg agcggtcttg cccatcttca catggagatt 960 
gttggtaccc aaggaaagcc agccattgct catagagatt tgaaatcaaa gaatatcttg 1020 
gtaaagaaga atggaacttg ctgtattgca gacttaggac tggcagtaag acatgattca 1080 
gccacagata ccattgatat tgctccaaac cacagagtgg gaacaaaaag gtacatggcc 1140 

55 cctgaagttc tcgatgattc cataaatatg aaacattttg aatccttcaa acgtgctgac 1200 
atctatgcaa tgggcttagt attctgggaa attgctcgac gatgttccat tggtggaatt 1260 
catgaagatt accaactgcc ttattatgat cttgtacctt ctgacccatc agttgaagaa 1320 
atgagaaaag ttgtttgtga acagaagtta aggccaaata tcccaaacag atggcagagc 1380 
tgtgaagcct tgagagtaat ggctaaaatt atgagagaat gttggtatgc caatggagca 1440 

60 gctaggctta cagcattgcg gattaagaaa acattatcgc aactcagtca acaggaaggc 1500 
WSERVER\g$\Texie\Anmeldeuiitetlagen 2003V422497-Ribophiinna-ao-2.doc 



CA 02432350 2003-06-30 



atcaaaatgt aa 



<210> 94 

5 <211> 4044 

<212> DNA 

<213> Homo sapiens 

<300> 
10 <302> Flkl 

<310> AF035121 

<400> 94 

atgcagagca aggtgctgct ggccgtcgcc ctgtggctct gcgtggagac ccgggccgcc 60 
15 tctgtgggtt tgcctagtgt ttctcttgat ctgcccaggc tcagcataca aaaagacata 120 

cttacaatta aggctaatac aactcttcaa attacttgca ggggacagag ggacttggac 180 
tggctttggc ccaataatca gagtggcagt gagcaaaggg tggaggtgac tgagtgcagc 240 
gatggcctct tctgtaagac actcacaatt ccaaaagtga tcggaaatga cactggagcc 300 
tacaagtgct tctaccggga aactgacttg gcctcggtca tttatgtcta tgttcaagat 360 

20 tacagatctc catttattgc ttctgttagt gaccaacatg gagtcgtgta cattactgag 420 
aacaaaaaca aaactgtggt gattccatgt ctcgggtcca tttcaaatct caacgtgtca 480 
ctttgtgcaa gatacccaga aaagagattt gttcctgatg gtaacagaat ttcctgggac 540 
agcaagaagg gctttactat tcccagctac atgatcagct atgctggcat ggtcttctgt 600 
gaagcaaaaa ttaatgatga aagttaccag tctattatgt acatagttgt cgttgtaggg 660 

25 tataggattt atgatgtggt tctgagtccg tctcatggaa ttgaactatc tgttggagaa 720 
aagcttgtct taaattgtac agcaagaact gaactaaatg tggggattga cttcaactgg 7 BO 
gaataccctt cttcgaagca tcagcataag aaacttgtaa accgagacct aaaaacccag 840 
tctgggagtg agatgaagaa atttttgagc accttaacta tagatggtgt aacccggagt 900 
gaccaaggat tgtacacctg tgcagcatcc agtgggctga tgaccaagaa gaacagcaca 960 

30 tttgtcaggg tccatgaaaa accttttgtt gcttttggaa gtggcatgga atctctggtg 1020 
gaagccacgg tgggggagcg tgtcagaatc cctgcgaagt accttggtta cccaccccca 1080 
gaaataaaat ggtataaaaa tggaataccc cttgagtcca atcacacaat taaagcgggg 1140 
catgtactga cgattatgga agtgagtgaa agagacacag gaaattacac tgtcatcctt 1200 
accaatccca tttcaaagga gaagcagagc catgtggtct ctctggttgt gtatgtccca 1260 

35 ccccagattg gtgagaaatc tctaatctct cctgtggatt cctaccagta cggcaccact 1320 
caaacgctga catgtacggt ctatgccatt cctcccccgc atcacatcca ctggtattgg 1380 
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50 aacctcacta tccgcagagt gaggaaggag gacgaaggcc tctacacctg ccaggcatgc 2220 
agtgttcttg gctgtgcaaa agtggaggca tttttcataa tagaaggtgc ccaggaaaag 2280 
acgaacttgg aaatcattat tctagtaggc acggcggtga ttgccatgtt cttctggcta 2340 
cttcttgtca tcatcctacg gaccgttaag cgggccaatg gaggggaact gaagacaggc 2400 
tacttgtcca tcgtcatgga tccagatgaa ctcccattgg atgaacattg tgaacgactg 2460 

55 ccttatgatg ccagcaaatg ggaattcccc agagaccggc tgaagctagg taagcctctt 2520 
ggccgtggtg cctttggcca agtgattgaa gcagatgcct ttggaattga caagacagca 2580 
acttgcagga cagtagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640 
gctctcatgt ctgaactcaa gatcctcatt catattggtc accatctcaa tgtggtcaac 2700 
cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760 

60 tttggaaacc tgtccactta cctgaggagc aagagaaatg aatttgtccc ctacaagacc 2820 
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<211> 4071 
<212> DNA 
<213> Homo sapiens 

5 <300> 

<302> KDR 
<310> AF063658 

<400> 97 

10 atggagagca aggtgctgct ggccgtcgcc ctgtggctct gcgtggagac ccgggccgcc 60 
tctgtgggtt tgcctagtgt ttctcttgat ctgcccaggc tcagcataca aaaagacata 12 0 
cttacaatta aggctaatac aactcttcaa attacttgca ggggacagag ggacttggac 180 
tggctttggc ccaataatca gagtggcagt gagcaaaggg tggaggtgac tgagtgcagc 240 
gatggcctct tctgtaagac actcacaatt ccaaaagtga tcggaaatga cactggagcc 300 

15 tacaagtgct tctaccggga aactgacttg gcctcggtca tttatgtcta tgttcaagat 360 
tacagatctc catttattgc ttctgttagt gaccaacatg gagtcgtgta cattactgag 420 
aacaaaaaca aaactgtggt gattccatgt ctcgggtcca tttcaaatct caacgtgtca 480 
ctttgtgcaa gatacccaga aaagagattt gttcctgatg gtaacagaat ttcctgggac 540 
agcaagaagg gctttactat tcccagctac atgatcagct atgctggcat ggtcttctgt 600 

20 gaagcaaaaa ttaatgatga aagttaccag tctattatgt acatagttgt cgttgtaggg 660 
tataggattt atgatgtggt tctgagtccg tctcatggaa ttgaactatc tgttggagaa 720 
aagcttgtct taaattgtac agcaagaact gaactaiaatg tggggattga cttcaactgg 780 
gaataccctt cttcgaagca tcagcataag aaacttgtaa accgagacct aaaaacccag 840 
tctgggagtg agatgaagaa atttttgagc accttaacta tagatggtgt aacccggagt 900 

25 gaccaaggat tgtacacctg tgcagcatcc agtgggctga tgaccaagaa gaacagcaca 960 
tttgtcaggg tccatgaaaa accttttgtt gcttttggaa gtggcatgga atctctggtg 1020 
gaagccacgg tgggggagcg tgtcagaatc cctgcgaagt accttggtta cccaccccca 1080 
gaaataaaat ggtataaaaa tggaataccc cttgagtcca atcacacaat taaagcgggg 1140 
catgtactga cgattatgga agtgagtgaa agagacacag gaaattacac tgtcatcctt 1200 

30 accaatccca tttcaaagga gaagcagagc catgtggtct ctctggttgt gtatgtccca 1260 
ccccagattg gtgagaaatc tctaatctct cctgtggatt cctaccagta cggcaccact 1320 
caaacgctga catgtacggt ctatgccatt cctcccccgc atcacatcca ctggtattgg 1380 
cagttggagg aagagtgcgc caacgagccc agccaagctg tctcagtgac aaacccatac 1440 
ccttgtgaag aatggagaag tgtggaggac ttccagggag gaaataaaat tgaagttaat 1500 

35 aaaaatcaat ttgctctaat tgaaggaaaa aacaaaactg taagtaccct tgttatccaa 1560 
gcggcaaatg tgtcagcttt gtacaaatgt gaagcggtca acaaagtcgg gagaggagag 1620 
agggtgatct ccttccacgt gaccaggggt cctgaaatta ctttgcaacc tgacatgcag 1680 
cccactgagc aggagagcgt gtctttgtgg tgcactgcag acagatctac gtttgagaac 1740 
ctcacatggt acaagcttgg cccacagcct ctgccaatcc atgtgggaga gttgcccaca 1800 

40 cctgtttgca agaacttgga tactctttgg aaattgaatg ccaccatgtt ctctaatagc 1860 
acaaatgaca ttttgatcat ggagcttaag aatgcatcct tgcaggacca aggagactat 1920 
gtctgccttg ctcaagacag gaagaccaag aaaagacatt gcgtggtcag gcagctcaca 1980 
gtcctagagc gtgtggcacc cacgatcaca ggaaacctgg agaatcagac gacaagtatt 2040 
ggggaaagca tcgaagtctc atgcacggca tctgggaatc cccctccaca gatcatgtgg 2100 

45 tttaaagata atgagaccct tgtagaagac tcaggcattg tattgaagga tgggaaccgg 2160 
aacctcacta tccgcagagt gaggaaggag gacgaaggcc tctacacctg ccaggcatgc 2220 
agtgttcttg gctgtgcaaa agtggaggca tttctcataa tagaaggtgc ccaggaaaag 2280 
acgaacttgg aaatcattat tctagtaggc acggcggtga ttgccatgtt cttctggcta 2340 
cttcttgtca tcatcctacg gaccgttaag cgggccaatg gaggggaact gaagacaggc 2400 

50 tacttgtcca tcgtcatgga tccagatgaa ctcccattgg atgaacattg tgaacgactg 2460 
ccttatgatg ccagcaaatg ggaattcccc agagaccggc tgaagctagg taagcctctt 2520 
ggccgtggtg cctttggcca agtgattgaa gcagatgcct ttggaattga caagacagca 2580 
acttgcagga cagtagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640 
gctctcatgt ctgaactcaa gatcctcatt catattggtc accatctcaa tgtggtcaac 2700 

55 cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760 
tttggaaacc tgtccactta cctgaggagc aagagaaatg aatttgtccc ctacaagacc 282 0 
aaaggggcac gattccgtca agggaaagac tacgttggag caatccctgt ggatctgaaa 2880 
cggcgcttgg acagcatcac cagtagccag agctcagcca gctctggatt tgtggaggag 2940 
aagtccctca gtgatgtaga agaagaggaa gctcctgaag atctgtataa ggacttcctg 3000 

60 accttggagc atctcatctg ttacagcttc caagtggcta agggcatgga gttcttggca 3060 
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tcgcgaaagt gtatccacag ggacctggcg gcacgaaata tcctcttatc ggagaagaac 3120 
gtggttaaaa tctgtgactt tggcttggcc cgggatattt ataaagatcc agattatgtc 3180 
agaaaaggag atgctcgcct ccctttgaaa tggatggccc cagaaacaat ttttgacaga 3240 
gtgtacacaa tccagagtga cgtctggtct tttggtgttt tgctgtggga aatattttcc 3300 
3 ttaggtgctt ctccatatcc tggggtaaag attgatgaag aattttgtag gcgattgaaa 3360 
gaaggaacta gaatgagggc ccctgattat actacaccag aaatgtacca gaccatgctg 3420 
gactgctggc acggggagcc cagtcagaga cccacgtttt cagagttggt ggaacatttg 3480 
ggaaatctct tgcaagctaa tgctcagcag gatggcaaag actacattgt tcttccgata 3540 
tcagagactt tgagcatgga agaggattct ggactctctc tgcctacctc acctgtttcc 3600 

10 tgtatggagg aggaggaagt atgtgacccc aaattccatt atgacaacac agcaggaatc 3 660 
agtcagtatc tgcagaacag taagcgaaag agccggcctg tgagtgtaaa aacatttgaa 3720 
gatatcccgt tagaagaacc agaagtaaaa gtaatcccag atgacaacca gacggacagt 3780 
ggtatggttc ttgcctcaga agagctgaaa actttggaag acagaaccaa attatctcca 3840 
tcttttggtg gaatggtgcc cagcaaaagc agggagtctg tggcatctga aggctcaaac 3900 

15 cagacaagcg gctaccagtc cggatatcac tccgatgaca cagacaccac cgtgtactcc 3960 
agtgaggaag cagaactttt aaagctgata gagattggag tgcaaaccgg tagcacagcc 4020 
cagattctcc agcctgactc ggggaccaca ctgagctctc ctcctgttta a 4071 



20 <210> 98 

<211> 1410 
<212> DNA 
<213> Homo sapiens 

25 <300> 

<302> MMPl 
<310> M13509 

<400> 98 

30 atgcacagct ttcctccact gctgctgctg ctgttctggg gtgtggtgtc tcacagcttc 60 
ccagcgactc tagaaacaca agagcaagat gtggacttag tccagaaata cctggaaaaa 120 
tactacaacc tgaagaatga tgggaggcaa gttgaaaagc ggagaaatag tggcccagtg 180 
gttgaaaaat tgaagcaaat gcaggaattc tttgggctga aagtgactgg gaaaccagat 240 
gctgaaaccc tgaaggtgat gaagcagccc agatgtggag tgcctgatgt ggctcagttt 300 

35 gtcctcactg agggaaaccc tcgctgggag caaacacatc tgaggtacag gattgaaaat 360 
tacacgccag atttgccaag agcagatgtg gaccatgcca ttgagaaagc cttccaactc 420 
tggagtaatg tcacacctct gacattcacc aaggtctctg agggtcaagc agacatcatg 480 
atatcttttg tcaggggaga tcatcgggac aactctcctt ttgatggacc tggaggaaat 540 
cttgctcatg cttttcaacc aggcccaggt attggagggg atgctcattt tgatgaagat 600 

40 gaaaggtgga ccaacaattt cagagagtac aacttacatc gtgttgcggc tcatgaactc 660 
ggccattctc ttggactctc ccattctact gatatcgggg ctttgatgta ccctagctac 720 
accttcagtg gtgatgttca gctagctcag gatgacattg atggcatcca agccatatat 780 
ggacgttccc aaaatcctgt ccagcccatc ggcccacaaa ccccaaaagc gtgtgacagt 840 
aagctaacct ttgatgctat aactacgatt cggggagaag tgatgttctt taaagacaga 900 

45 ttctacatgc gcacaaatcc cttctacccg gaagttgagc tcaatttcat ttctgttttc 960 
tggccacaac tgccaaatgg gcttgaagct gcttacgaat ttgccgacag agatgaagtc 1020 
cggtttttca aagggaataa gtactgggct gttcagggac agaatgtgct acacggatac 1080 
cccaaggaca tctacagctc ctttggcttc cctagaactg tgaagcatat cgatgctgct 1140 
ctttctgagg aaaacactgg aaaaacctac ttctttgttg ctaacaaata ctggaggtat 1200 

50 gatgaatata aacgatctat ggatccaagt tatcccaaaa tgatagcaca tgactttcct 1260 
ggaattggcc acaaagttga tgeagttttc atgaaagatg gatttttcta tttctttcat 1320 
ggaacaagac aatacaaatt tgatcctaaa acgaagagaa ttttgactct ccagaaagct 1380 
aatagctggt tcaactgcag gaaaaattga 1410 

55 

<210> 99 

<211> 1743 

<212> DNA 

<213> Homo sapiens 

60 
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<300> 

<302> MMPIO 
<310> XM006269 

<400> 99 

aaagaaggta agggcagtga gaatgatgca tcttgcattc cttgtgctgt tgtgtctgcc 60 
agtctgctct gcctatcctc tgagtggggc agcaaaagag gaggactcca acaaggatct 120 
tgcccagcaa tacctagaaa agtactacaa cctcgaaaag gatgtgaaac agtttagaag 180 
aaaggacagt aatctcattg ttaaaaaaat ccaaggaatg cagaagttcc ttgggttgga 240 
ggtgacaggg aagctagaca ctgacactct ggaggtgatg cgcaagccca ggtgtggagt 300 
tcctgacgtt ggtcacttca gctcctttcc tggcatgccg aagtggagga aaacccacct 3 60 
tacatacagg attgtgaatt atacaccaga tttgccaaga gatgctgttg attctgccat 420 
tgagaaagct ctgaaagtct gggaagaggt gactccactc acattctcca ggctgtatga 480 
aggagaggct gatataatga tctcttttgc agttaaagaa catggagact tttactcttt 540 
tgatggccca ggacacagtt tggctcatgc ctacccacct ggacctgggc tttatggaga 600 
tattcacttt gatgatgatg aaaaatggac agaagatgca tcaggcacca atttattcct 660 
cgttgctgct catgaacttg gccactccct ggggctcttt cactcagcca acactgaagc 720 
tttgatgtac ccactctaca actcattcac agagctcgcc cagttccgcc tttcgcaaga 780 
tgatgtgaat ggcattcagt ctctctacgg acctccccct gcctctactg aggaacccct 840 
ggtgcccaca aaatctgttc cttcgggatc tgagatgcca gccaagtgtg atcctgcttt 900 
gtccttcgat gccatcagca ctctgagggg agaatatctg ttctttaaag acagatattt 960 
ttggcgaaga tcccactgga accctgaacc tgaatttcat ttgatttctg cattttggcc 1020 
ctctcttcca tcatatttgg atgctgcata tgaagttaac agcagggaca ccgtttttat 1080 
ttttaaagga aatgagttct gggccatcag aggaaatgag gtacaagcag gttatccaag 1140 
aggcatccat accctgggtt ttcctccaac cataaggaaa attgatgcag ctgtttctga 1200 
caaggaaaag aagaaaacat acttctttgc agcggacaaa tactggagat ttgatgaaaa 1260 
tagccagtcc atggagcaag gcttccctag actaatagct gatgactttc caggagttga 1320 
gcctaaggtt gatgctgtat tacaggcatt tggatttttc tacttcttca gtggatcatc 1380 
acagtttgag tttgacccca atgccaggat ggtgacacac atattaaaga gtaacagctg 1440 
gttacattgc taggcgagat agggggaaga cagatatggg tgtttttaat aaatctaata 1500 
attattcatc taatgtatta tgagccaaaa tggttaattt ttcctgcatg ttctgtgact 1560 
gaagaagatg agccttgcag atatctgcat gtgtcatgaa gaatgtttct ggaattcttc 1620 
acttgctttt gaattgcact gaacagaatt aagaaatact catgtgcaat aggtgagaga 1680 
atgtattttc atagatgtgt tattacttcc tcaataaaaa gttttatttt gggcctgttc 1740 
ctt 1743 



<210> 100 
<211> 1467 
40 <212> DNA 

<213> Homo sapiens 

<300> 

<302> MMPll 
45 <310> XM009873 

<400> 100 

atggctccgg ccgcctggct ccgcagcgcg 

ctgctgctgc tccagccgcc gccgctgctg 

50 ctccatgccg agaggagggg gccacagccc 

cctgcccctg ccacgcagga agccccccgg 

ggcgtgcccg acccatctga tgggctgagt 

tctggcgggc gctgggagaa gacggacctc 

ttggtgcagg agcaggtgcg gcagacgatg 

55 acgccactca cctttactga ggtgcacgag 

aggtactggc atggggacga cctgccgttt 

ttcttcccca agactcaccg agaaggggat 

atcggggatg accagggcac agacctgctg 

ctggggctgc agcacacaac agcagccaag 

60 tacccactga gtctcagccc agatgactgc 



gccgcgcgcg ccctcctgcc cccgatgctg 60 
gcccgggctc tgccgccgga cgcccaccac 120 
tggcatgcag ccctgcccag tagcccggca 180 
cctgccagca gcctcaggcc tccccgctgt 240 
gcccgcaacc gacagaagag gttcgtgctt 300 
acctacagga tccttcggtt cccatggcag 360 
gcagaggccc taaaggtatg gagcgatgtg 420 
ggccgtgctg acatcatgat cgacttcgcc 480 
gatgggcctg ggggcatcct ggcccatgcc 540 
gtccacttcg actatgatga gacctggact 600 
caggtggcag cccatgaatt tggccacgtg 660 
gccctgatgt ccgccttcta cacctttcgc 720 
aggggcgttc aacacctata tggccagccc 780 
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tggcccactg tcacctccag gaccccagcc ctgggccccc aggctgggat agacaccaat 840 
gagattgcac cgctggagcc agacgccccg ccagatgcct gtgaggcctc ctttgacgcg 900 
gtctccacca tccgaggcga gctctttttc ttcaaagcgg gctttgtgtg gcgcctccgt 960 
gggggccagc tgcagcccgg ctacccagca ttggcctctc gccactggca gggactgccc 1020 
5 agccctgtgg acgctgcctt cgaggatgcc cagggccaca tttggttctt ccaaggtgct 1080 
cagtactggg tgtacgacgg tgaaaagcca gtcctgggcc ccgcacccct caccgagctg 1140 
ggcctggtga ggttcccggt ccatgctgcc ttggtctggg gtcccgagaa gaacaagatc 1200 
tacttcttcc gaggcaggga ctactggcgt ttccacccca gcacccggcg tgtagacagt 1260 
cccgtgcccc gcagggccac tgactggaga ggggtgccct ctgagatcga cgctgccttc 1320 
10 caggatgctg atggctatgc ctacttcctg cgcggccgcc tctactggaa gtttgaccct 1380 
gtgaaggtga aggctctgga aggcttcccc cgtctcgtgg gtcctgactt ctttggctgt 1440 
gccgagcctg ccaacacttt cctctga 1467 



15 <210> 101 
<211> 1653 
<212> DNA 
<213> Homo sapiens 

20 <300> 

<302> MMP12 
<310> XM006272 

<400> 101 

25 atgaagtttc ttctaatact gctcctgcag gccactgctt ctggagctct tcccctgaac 60 
agctctacaa gcctggaaaa aaataatgtg ctatttggtg agagatactt agaaaaattt 120 
tatggccttg agataaacaa acttccagtg acaaaaatga aatatagtgg aaacttaatg 180 
aaggaaaaaa tccaagaaat gcagcacttc ttgggtctga aagtgaccgg gcaactggac 240 
acatctaccc tggagatgat gcacgcacct cgatgtggag tccccgatgt ccatcatttc 300 

30 agggaaatgc caggggggcc cgtatggagg aaacattata tcacctacag aatcaataat 3 60 
tacacacctg acatgaaccg tgaggatgtt gactacgcaa tccggaaagc tttccaagta 420 
tggagtaatg ttaccccctt gaaattcagc aagattaaca caggcatggc tgacattttg 480 
gtggtttttg cccgtggagc tcatggagac ttccatgctt ttgatggcaa aggtggaatc 540 
ctagcccatg cttttggacc tggatctggc attggagggg atgcacattt cgatgaggac 600 

35 gaattctgga ctacacattc aggagnnnnn nnnnnnnnnn nnnnnnnnim nnnnnnnrmn 660 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 720 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 780 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 840 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 900 

40 nnnnnnnnnn nnnnnnnnnn nnnnngagag gatccaaagg ccgtaatgtt ccccacctac 960 
aaatatgttg acatcaacac atttcgcctc tctgctgatg acatacgtgg cattcagtcc 1020 
ctgtatggag acccaaaaga gaaccaacgc ttgccaaatc ctgacaattc agraccagct 1080 
ctctgtgacc ccaatttgag ttttgatgct gtcactaccg tgggaaataa gatctttttc 1140 
ttcaaagaca ggttcttctg gctgaaggtt tctgagagac caaagaccag tgttaattta 1200 

45 atttcttcct tatggccaac cttgccatct ggcattgaag ctgcttatga aattgaagcc 1260 
agaaatcaag tttttctttt taaagatgac aaatactggt taattagcaa tttaagacca 1320 
gagccaaatt atcccaagag catacattct tttggttttc ctaactttgt gaaaaaaatt 1380 
gatgcagctg tttttaaccc acgtttttat aggacctact tctttgtaga taaccagtat 1440 
tggaggtatg atgaaaggag acagatgatg gaccctggtt atcccaaact gattaccaag 1500 

50 aacttccaag gaatcgggcc taaaattgat gcagtcttct actctaaaaa caaatactac 1560 
tatttcttcc aaggatctaa ccaatttgaa catgacttcc tactccaacg tatcaccaaa 1620 
acactgaaaa gcaatagctg gtttggttgt tag 1653 



55 <210> 102 
<211> 1416 
<212> DNA, 
<213> Homo sapiens 

60 <400> 102 
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15 <400> 108 

atgaagagtc ttccaatcct actgttgctg tgcgtggcag tttgctcagc ctatccattg 60 
gatggagctg caaggggtga ggacaccagc atgaaccttg ttcagaaata tctagaaaac 120 
tactacgacc tcgaaaaaga tgtgaaacag tttgttagga gaaaggacag tggtcctgtt 180 
gttaaaaaaa tccgagaaat gcagaagttc cttggattgg aggtgacggg gaagctggac 240 

20 tccgacactc tggaggtgat gcgcaagccc aggtgtggag ttcctgacgt tggtcacttc 300 
agaacctttc ctggcatccc gaagtggagg aaaacccacc ttacatacag gattgtgaat 360 
tatacaccag atttgccaaa agatgctgtt gattctgctg ttgagaaagc tctgaaagtc 420 
tgggaagagg tgactccact cacattctcc aggctgtatg aaggagaggc tgatataatg 480 
atctcttttg cagttagaga acatggagac ttttaccctt ttgatggacc tggaaatgtt 540 

25 ttggcccatg cctatgcccc tgggccaggg attaatggag atgcccactt tgatgatgat 600 
gaacaatgga caaaggatac aacagggacc aatttatttc tcgttgctgc tcatgaaatt 660 
ggccactccc tgggtctctt tcactcagcc aacactgaag ctttgatgta cccactctat 720 
cactcactca cagacctgac tcggttccgc ctgtctcaag atgatataaa tggcattcag 780 
tccctctatg gacctccccc tgactcccct gagacccccc tggtacccac ggaacctgtc 840 

30 cctccagaac ctgggacgcc agccaactgt gatcctgctt tgtcctttga tgctgtcagc 900 
actctgaggg gagaaatcct gatctttaaa gacaggcact tttggcgcaa atccctcagg 960 
aagcttgaac ctgaattgca tttgatctct tcattttggc catctcttcc ttcaggcgtg 1020 
gatgccgcat atgaagttac tagcaaggac ctcgttttca tttttaaagg aaatcaattc 1080 
tgggccatca gaggaaatga ggtacgagct ggatacccaa gaggcatcca caccctaggt 1140 

35 ttccctccaa ccgtgaggaa aatcgatgca gccatttctg ataaggaaaa gaacaaaaca 1200 
tatttctttg tagaggacaa atactggaga tttgatgaga agagaaattc catggagcca 1260 
ggctttccca agcaaatagc tgaagacttt ccagggattg actcaaagat tgatgctgtt 1320 
tttgaagaat ttgggttctt ttatttcttt actggatctt cacagttgga gtttgaccca 1380 
aatgcaaaga aagtgacaca cactttgaag agtaacagct ggcttaattg ttga 1434 
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gtgttgctct atgagatgct ctgtggtcac gcgccttttg aggcagagaa tgaagatgac 1680 
ctctttgagg ccatactgaa tgatgaggtg gtctacccta cctggctcca tgaagatgcc 1740 
acagggatcc taaaatcttt catgaccaag aaccccacca tgcgcttggg cagcctgact 1800 
cagggaggcg agcacgccat cttgagacat ccttttttta aggaaatcga ctgggcccag 1860 
5 ctgaaccatc gccaaataga accgcctttc agacccagaa tcaaatcccg agaagatgtc 1920 
agtaattttg accctgactt cataaaggaa gagccagttt taactccaat tgatgaggga 1980 
catcttccaa tgattaacca ggatgagttt agaaactttt cctatgtgtc tccagaattg 2040 
caaccatag 2049 

10 

<210> 115 
<211> 948 
<212> DNA 
<213> Homo sapiens 

15 

<300> 

<302> PKC epsilon 
<310> XM002370 

20 <400> 115 

atgttggcag aactcaaggg caaagatgaa gtatatgctg tgaaggtctt aaagaaggac 60 
gtcatccttc aggatgatga cgtggactgc acaatgacag agaagaggat tttggctctg 120 
gcacggaaac acccgtacct tacccaactc tactgctgct tccagaccaa ggaccgcctc 180 
tttttcgtca tggaatatgt aaatggtgga gacctcatgt ttcagattca gcgctcccga 240 

25 aaattcgacg agcctcgttc acggttctat gctgcagagg tcacatcggc cctcatgttc 300 
ctccaccagc atggagtcat ctacagggat ttgaaactgg acaacatcct tctggatgca 360 
gaaggtcact gcaagctggc tgacttcggg atgtgcaagg aagggattct gaatggtgtg 420 
acgaccacca cgttctgtgg gactcctgac tacatagctc ctgagatcct gcaggagttg 480 
gagtatggcc cctccgtgga ctggtgggcc ctgggggtgc tgatgtacga gatgatggct 540 

30 ggacagcctc cctttgaggc cgacaatgag gacgacctat ttgagtccat cctccatgac 600 
gacgtgctgt acccagtctg gcccagcaag gaggctgtca gcatcttgaa agctttcatg 660 
acgaagaatc cccacaagcg cctgggctgt gtggcatcgc agaatggcga ggacgccatc 720 
aagcagcacc cattcttcaa agagattgac tgggtgctcc tggagcagaa gaagatcaag 780 
ccacccttca aaccacgcat taaaaccaaa agagacgtca ataattttga ccaagacttt 840 

35 acccgggaag agccggtact cacccttgtg gacgaagcaa ttgtaaagca gatcaaccag 900 
gaggaattca aaggtttctc ctactttggt gaagacctga tgccctga 948 



<210> 116 
40 <211> 1764 
<212> DNA 
<213> Homo sapiens 

<300> 
45 <302> PKC iota 
<310> NM002740 

<400> 116 

atgtcccaca cggtcgcagg cggcggcagc 

50 gcctactacc gcggggatat catgataaca 

ctttgcaatg aggttcgaga catgtgttct 

tggatagatg aggaaggaga cccgtgtaca 

tttagacttt atgagctaaa caaggattct 

ccagaacgtc ctgggatgcc ttgtccagga 

55 cgccgctgga gaaagcttta ttgtgccaat 

aggcgtgctc actgtgccat ctgcacagac 

aagtgcatca actgcaaact cttggttcat 

tgtgggcggc attctttgcc acaggaacca 

tctgaccatg cacagacagt aattccatat 

60 gttggtgaag aaaaagaggc aatgaacacc 



ggggaccatt cccaccaggt ccgggtgaaa 60 
cattttgaac cttccatctc ctttgagggc 120 
tttgacaacg aacagctctt caccatgaaa 180 
gtatcatctc agttggagtt agaagaagcc 240 
gaactcttga ttcatgtgtt cccttgtgta 300 
gaagataaat ccatctaccg tagaggtgca 360 
ggccacactt tccaagccaa gcgtttcaac 420 
cgaatatggg gacttggacg ccaaggatat 480 
aagaagtgcc ataaactcgt cacaattgaa 540 
gtgatgccca tggatcagtc atccatgcat 600 
aatccttcaa gtcatgagag tttggatcaa 660 
agggaaagtg gcaaagcttc atccagtcta 720 
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ggtcttcagg attttgattt gctccgggta ataggaagag gaagttatgc caaagtactg 780 
ttggttcgat taaaaaaaac agatcgtatt tatgcaatga aagttgtgaa aaaagagctt 840 
gttaatgatg atgaggatat tgattgggta cagacagaga agcatgtgtt tgagcaggca 900 
tccaatcatc ctttccttgt tgggctgcat tcttgctttc agacagaaag cagattgttc 960 
5 tttgttatag agtatgtaaa tggaggagac ctaatgtttc atatgcagcg acaaagaaaa 1020 
cttcctgaag aacatgccag attttactct gcagaaatca gtctagcatt aaattatctt 1080 
catgagcgag ggataattta tagagatttg aaactggaca atgtattact ggactctgaa 1140 
ggccacatta aactcactga ctacggcatg tgtaaggaag gattacggcc aggagataca 1200 
accagcactt tctgtggtac tcctaattac attgctcctg aaattttaag aggagaagat 1260 

10 tatggtttca gtgttgactg gtgggctctt ggagtgctca tgtttgagat gatggcagga 1320 
aggtctccat ttgatattgt tgggagctcc gataaccctg accagaacac agaggattat 1380 
ctcttccaag ttattttgga aaaacaaatt cgcataccac gttctctgto tgtaaaagct 1440 
gcaagtgttc tgaagagttt tcttaataag gaccctaagg aacgattggg ttgtcatcct 1500 
caaacaggat ttgctgatat tcagggacac ccgttcttcc gaaatgttga ttgggatatg 1560 

15 atggagcaaa aacaggtggt acctcccttt aaaccaaata tttctgggga atttggtttg 1620 
gacaactttg attctcagtt tactaatgaa cctgtccagc tcactccaga tgacgatgac 1680 
attgtgagga agattgatca gtctgaattt gaaggttttg agtatatcaa tcctcttttg 1740 
atgtctgcag aagaatgtgt ctga 1764 

20 

<210> 117 
<211> 2451 
<212> DNA 
<213> Homo sapiens 

25 

<300> 

<302> PKC mu 
<310> XM007234 

30 <400> 117 

atgtatgata agatcctgct ttttcgccat gaccctacct ctgaaaacat ccttcagctg 60 
gtgaaagcgg ccagtgatat ccaggaaggc gatcttattg aagtggtctt gtcagcttcc 120 
gccacctttg aagactttca gattcgtccc cacgctctct ttgttcattc atacagagct 180 
ccagctttct gtgatcactg tggagaaatg ctgtgggggc tggtacgtca aggtcttaaa 240 

35 tgtgaagggt gtggtctgaa ttaccataag agatgtgcat ttaaaatacc caacaattgc 3O0 
agcggtgtga ggcggagaag gctctcaaac gtttccctca ctggggtcag caccatccgc 360 
acatcatctg ctgaactctc tacaagtgcc cctgatgagc cccttctgca aaaatcacca 420 
tcagagtcgt ttattggtcg agagaagagg tcaaattctc aatcatacat tggacgacca 480 
attcaccttg acaagatttt gatgtctaaa gttaaagtgc cgcacacatt tgtcatccac 540 

40 tcctacaccc ggcccacagt gtgccagtac tgcaagaagc ttctgaaggg gcttttcagg 600 
cagggcttgc agtgcaaaga ttgcagattc aactgccata aacgttgtgc accgaaagta 660 
ccaaacaact gccttggcga agtgaccatt aatggagatt tgcttagccc tggggcagag 720 
tctgatgtgg tcatggaaga agggagtgat gacaatgata gtgaaaggaa cagtgggctc 780 
atggatgata tggaagaagc aatggtccaa gatgcagaga tggcaatggc agagtgccag 840 

45 aacgacagtg gcgagatgca agatccagac ccagaccacg aggacgccaa cagaaccatc 900 
agtccatcaa caagcaacaa tatcccactc atgagggtag tgcagtctgt caaacacacg 960 
aagaggaaaa gcagcacagt catgaaagaa ggatggatgg tccactacac cagcaaggac 1020 
acgctgcgga aacggcacta ttggagattg gatagcaaat gtattaccct ctttcagaat 1080 
gacacaggaa gcaggtacta caaggaaatt cctttatctg aaattttgtc tctggaacca 1140 

50 gtaaaaactt cagctttaat tcctaatggg gccaatcctc attgtttcga aatcactacg 1200 
gcaaatgtag tgtattatgt gggagaaaat gtggtcaatc cttccagccc atcaccaaat 1260 
aacagtgttc tcaccagtgg cgttggtgca gatgtggcca ggatgtggga gatagccatc 1320 
cagcatgccc ttatgcccgt cattcccaag ggctcctccg tgggtacagg aaccaacttg 1380 
cacagagata tctctgtgag tatttcagta tcaaattgcc agattcaaga aaatgtggac 1440 

55 atcagcacag tatatcagat ttttcctgat gaagtactgg gttctggaca gtttggaatt 1500 
gtttatggag gaaaacatcg taaaacagga agagatgtag ctattaaaat cattgacaaa 1560 
ttacgatttc caacaaaaca agaaagccag cttcgtaatg aggttgcaat tctacagaac 1620 
cttcatcacc ctggtgttgt aaatttggag tgtatgtttg agacgcctga aagagtgttt 1680 
gttgttatgg aaaaactcca tggagacatg ctggaaatga tcttgtcaag tgaaaagggc 1740 

60 aggttgccag agcacataac gaagttttta attactcaga tactcgtggc tttgcggcac 1800 
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cttcatttta aaaatatcgt tcactgtgac ctcaaaccag aaaatgtgtt gctagcctca 1860 
gctgatcctt ttcctcaggt gaaactttgt gattttggtt ttgcccggat cattggagag 1920 
aagtctttcc ggaggtcagt ggtgggtacc cccgcttacc tggctcctga ggtcctaagg 1980 
aacaagggct acaatcgctc tctagacatg tggtctgttg gggtcatcat ctatgtaagc 2040 
5 ctaagcggca cattcccatt taatgaagat gaagacatac acgaccaaat tcagaatgca 2100 
gctttcatgt atccaccaaa tccctggaag gaaatatctc atgaagccat tgatcttatc 2160 
aacaatttgc tgcaagtaaa aatgagaaag cgctacagtg tggataagac cttgagccac 2220 
ccttggctac aggactatca gacctggtta gatttgcgag agctggaatg caaaatcggg 2280 
gagcgctaca tcacccatga aagtgatgac ctgaggtggg agaagtatgc aggcgagcag 2340 
10 gggctgcagt accccacaca cctgatcaat ccaagtgcta gccacagtga cactcctgag 2400 
actgaagaaa cagaaatgaa agccctcggt gagcgtgtca gcatcctatg a 2451 



<210> 118 
15 <211> 2673 
<212> DNA 
<213> Homo sapiens 

<300> 
20 <302> PKC nu 

<310> NM005813 

<400> 118 

atgtctgcaa ataattcccc tccatcagcc cagaagtctg tattacccac agctattcct 60 

25 gctgtgcttc cagctgcttc tccgtgttca agtcctaaga cgggactctc tgcccgactc 120 
tctaatggaa gcttcagtgc accatcactc accaactcca gaggctcagt gcatacagtt 180 
tcatttctac tgcaaattgg cctcacacgg gagagtgtta ccattgaagc ccaggaactg 240 
tctttatctg ctgtcaagga tcttgtgtgc tccatagttt atcaaaagtt tccagagtgt 300 
ggattctttg gcatgtatga caaaattctt ctctttcgcc atgacatgaa ctcagaaaac 360 

30 attttgcagc tgattacctc agcagatgaa atacatgaag gagacctagt ggaagtggtt 420 
ctttcagctt tagccacagt agaagacttc cagattcgtc cacatactct ctatgtacat 480 
tcttacaaag ctcctacttt ctgtgattac tgtggtgaga tgctgtgggg attggtacgt 540 
caaggactga aatgtgaagg ctgtggatta aattaccata aacgatgtgc cttcaagatt 600 
ccaaataact gtagtggagt aagaaagaga cgtctgtcaa atgtatcttt accaggaccc 660 

35 ggcctctcag ttccaagacc cctacagcct gaatatgtag cccttcccag tgaagagtca 72 0 
catgtccacc aggaaccaag taagagaatt ccttcttgga gtggtcgccc aatctggatg 780 
gaaaagatgg taatgtgcag agtgaaagtt ccacacacat ttgctgttca ctcttacacc 840 
cgtcccacga tatgtcagta ctgcaagcgg ttactgaaag gcctctttcg ccaaggaatg 900 
cagtgtaaag attgcaaatt caactgccat aaacgctgtg catcaaaagt accaagagac 960 

40 tgccttggag aggttacttt caatggagaa ccttccagtc tgggaacaga tacagatata 1020 
ccaatggata ttgacaataa tgacataaat agtgatagta gtcggggttt ggatgacaca 1080 
gaagagccat cacccccaga agataagatg ttcttcttgg atccatctga tctcgatgtg 1140 
gaaagagatg aagaagccgt taaaacaatc agtccatcaa caagcaataa tattccgcta 1200 
atgagggttg tacaatccat caagcacaca aagaggaaga gcagcacaat ggtgaaggaa 1260 

45 gggtggatgg tccattacac cagcagggat aacctgagaa agaggcatta ttggagactt 1320 
gacagcaaat gtctaacatt atttcagaat gaatctggat caaagtatta taaggaaatt 1380 
ccactttcag aaattctccg catatcttca ccacgagatt tcacaaacat ttcacaaggc 1440 
agcaatccac actgttttga aatcattact gatactatgg tatacttcgt tggtgagaac 1500 
aatggggaca gctctcataa tcctgttctt gctgccactg gagttggact tgatgtagca 1560 

50 cagagctggg aaaaagcaat tcgccaagcc ctcatgcctg ttactcctca agcaagtgtt 1620 
tgcacttctc cagggcaagg gaaagatcac aaagatttgt ctacaagtat ctctgtatct 1680 
aattgtcaga ttcaggagaa tgtggatatc agtactgttt accagatctt tgcagatgag 1740 
gtgcttggtt caggccagtt tggcatcgtt tatggaggaa aacatagaaa gactgggagg 1800 
gatgtggcta ttaaagtaat tgataagatg agattcccca caaaacaaga aagtcaactc 1860 

55 cgtaatgaag tggctatttt acagaatttg caccatcctg ggattgtaaa cctggaatgt 1920 
atgtttgaaa ccccagaacg agtctttgta gtaatggaaa agctgcatgg agatatgttg 1980 
gaaatgattc tatccagtga gaaaagtcgg cttccagaac gaattactaa attcatggtc 2040 
acacagatac ttgttgcttt gaggaatctg cattttaaga atattgtgca ctgtgattta 2100 
aagccagaaa atgtgctgct tgcatcagca gagccatttc ctcaggtgaa gctgtgtgac 2160 

60 tttggatttg cacgcatcat tggtgaaaag tcattcagga gatctgtggt aggaactcca 2220 
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gcatacttag cccctgaagt tctccggagc aaaggttaca accgttccct agatatgtgg 2280 
tcagtgggag ttatcatcta tgtgagcctc agtggcacat ttccttttaa tgaggatgaa 2340 
gatataaatg accaaatcca aaatgctgca tttatgtacc caccaaatcc atggagagaa 2400 
atttctggtg aagcaattga tctgataaac aatctgcttc aagtgaagat gagaaaacgt 2460 
5 tacagtgttg acaaatctct tagtcatccc tggctacagg actatcagac ttggcttgac 2520 
cttagagaat ttgaaactcg cattggagaa cgttacatta cacatgaaag tgatgatgct 2580 
cgctgggaaa tacatgcata cacacataac cttgtatacc caaagcactt cattatggcC 2640 
cctaatccag atgatatgga agaagatcct taa 2673 



<30D> 

<302> PKC tau 
<310> NM006257 

20 <400> 119 

atgtcgccat ttcttcggat tggcttgtcc aactttgact gcgggtcctg ccagtcttgt 60 
cagggcgagg ctgttaaccc ttactgtgct gtgctcgtca aagagtatgt cgaatcagag 120 
aacgggcaga tgtatatcca gaaaaagcct accatgtacc caccctggga cagcactttt 180 
gatgcccata tcaacaaggg aagagtcatg cagatcattg tgaaaggcaa aaacgtggac 240 

25 ctcatctctg aaaccaccgt ggagctctac tcgctggctg agaggtgcag gaagaacaac 300 
gggaagacag aaatatggtt agagctgaaa cctcaaggcc gaatgctaat gaatgcaaga 360 
tactttctgg aaatgagtga cacaaaggac atgaatgaat ttgagacgga aggcttcttt 420 
gctttgcatc agcgccgggg tgccatcaag caggcaaagg tccaccacgt caagtgccac 480 
gagttcactg ccaccttctt cccacagccc acattttgct ctgtctgcca cgagtttgtc 540 

30 tggggcctga acaaacaggg ctaccagtgc cgacaatgca atgcagcaat tcacaagaag 600 
tgtattgata aagttatagc aaagtgcaca ggatcagcta tcaatagccg agaaaccatg 660 
ttccacaagg agagattcaa aattgacatg ccacacagat ttaaagtcta caattacaag 720 
agcccgacct tctgtgaaca ctgtgggacc ctgctgtggg gactggcacg gcaaggactc 780 
aagtgtgatg catgtggcat gaatgtgcat catagatgcc agacaaaggt ggccaacctt 840 

35 tgtggcataa accagaagct aatggctgaa gcgctggcca tgattgagag cactcaacag 900 
gctcgctgct taagagatac tgaacagatc ttcagageiag gtccggttga aattggtctc 960 
ccatgctcca tcaaaaatga agcaaggccg ccatgtttac cgacaccggg aaaaagagag 1020 
cctcagggca tttcctggga gtctccgttg gatgaggtgg ataaaatgtg ccatcttcca 1080 
gaacctgaac tgaacaaaga aagaccatct ctgcagatta aactaaaaat tgaggatttt 1140 

40 atcttgcaca aaatgttggg gaaaggaagt tttggcaagg tcttcctggc agaattcaag 1200 
aaaaccaatc aatttttcgc aataaaggcc ttaaagaaag atgtggtctt gatggacgat 1260 
gatgttgagt gcacgatggt agagaagaga gttctttcct tggcctggga gcatccgttt 1320 
ctgacgcaca tgttttgtac attccagacc aaggaaaacc tcttttttgt gatggagtac 1380 
ctcaacggag gggacttaat gtaccacatc caaagctgcc acaagttcga cctttccaga 1440 

45 gcgacgtttt atgctgctga aatcattctt ggtctgcagt tccttcattc caaaggaata 1500 
gtctacaggg acctgaagct agataacatc ctgttagaca aagatggaca tatcaagatc 1560 
gcggattttg gaatgtgcaa ggagaacatg ttaggagatg ccaagacgaa taccttctgt 1620 
gggacacctg actacatcgc cccagagatc ttgctgggtc agaaatacaa ccactctgtg 1680 
gactggtggt ccttcggggt tctcctttat gaaatgctga ttggtcagtc gcctttccac 1740 

50 gggcaggatg aggaggagct cttccactcc atccgcatgg acaatccctt ttacccacgg 1800 
tggctggaga aggaagcaaa ggaccttctg gtgaagctct tcgtgcgaga acctgagaag 1860 
aggctgggcg tgaggggaga catccgccag caccctttgt ttcgggagat caactgggag 1920 
gaacttgaac ggaaggagat tgacccaccg ttccggccga aagtgaaatc accatttgac 1980 
tgcagcaatt tcgacaaaga attcttaaac gagaagcccc ggctgtcatt tgccgacaga 2040 

55 gcactgatca acagcatgga ccagaatatg ttcaggaact tttccttcat gaaccccggg 2100 
atggagcggc tgatatcctg a 2121 



10 



<210> 119 
<211> 2121 
<212> DNA 
<213> Homo 



sapiens 



15 



60 



<210> 120 
<211> 1779 
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<210> 122 
<211> 624 
5 <212> DNA 

<213> Homo sapiens 

<300> 

<302> VEGF B 
10 <310> NM003377 

<400> 122 

atgagccctc tgctccgccg cctgctgctc gccgcactcc tgcagctggc ccccgcccag 60 
gcccctgtct cccagcctga tgcccctggc caccagagga aagtggtgtc atggatagat 120 

15 gtgtatactc gcgctacctg ccagccccgg gaggtggtgg tgcccttgac tgtggagctc 180 
atgggcaccg tggccaaaca gctggtgccc agctgcgtga ctgtgcagcg ctgtggtggc 240 
tgctgccctg acgatggcct ggagtgtgtg cccactgggc agcaccaagt ccggatgcag 300 
atcctcatga tccggtaccc gagcagtcag ctgggggaga tgtccctgga agaacacagc 360 
cagtgtgaat goagacctaa aaaaaaggac agtgctgtga agccagacag ggctgccact 420 

20 ccccaccacc gtccccagcc ccgttctgtt ccgggctggg actctgcccc cggagcaccc 480 
tccccagctg acatcaccca tcccactcca gccccaggcc cctctgccca cgctgcaccc 540 
agcaccacca gcgccctgac ccccggacct gccgccgccg ctgccgacgc cgcagcttcc 600 
tccgttgcca agggcggggc ttag 624 

25 

<210> 123 

<211> 1260 

<212> IHIA 

<213> Homo sapiens 

30 

<300> 

<302> VEGF C 
<310> NM005429 

35 <400> 123 

atgcacttgc tgggcttctt ctctgtggcg tgttctctgc tcgccgctgc gctgctcccg 60 
ggtccfccgcg aggcgcccgc cgccgccgcc gccttcgagt ccggactcga cctctcggac 120 
gcggagcccg acgcgggcga ggccacggct tatgcaagca aagatctgga ggagcagtta 180 
cggtctgtgt ccagtgtaga tgaactcatg actgtactct acccagaata ttggaaaatg 240 

40 tacaagtgtc agctaaggaa aggaggctgg caacataaca gagaacaggc caacctcaac 300 
tcaaggacag aagagactat aaaatttgct gcagcacatt ataatacaga gatcttgaaa 360 
agtattgata atgagtggag aaagactcaa tgcatgccac gggaggtgtg tatagatgtg 420 
gggaaggagt ttggagtcgc gacaaacacc ttctttaaac ctccatgtgt gtccgtctac 480 
agatgtgggg gttgctgcaa tagtgagggg ctgcagtgca tgaacaccag cacgagctac 540 

45 ctcagcaaga cgttatttga aattacagtg cctctctctc aaggccccaa accagtaaca 600 
atcagttttg ccaatcacac ttcctgccga tgcatgtcta aactggatgt ttacagacaa 660 
gttcattcca ttattagacg ttccctgcca gcaacactac cacagtgtca ggcagcgaac 720 
aagacctgcc ccaccaatta catgtggaat aatcacatct gcagatgcct ggctcaggaa 780 
gattttatgt tttcctcgga tgctggagat gactcaacag atggattcca tgacatctgt 840 

50 ggaccaaaca aggagctgga tgaagagacc tgtcagtgtg tctgcagagc ggggcttcgg 900 
cctgccagct gtggacccca caaagaacta gacagaaact catgccagtg tgtctgtaaa 960 
aacaaactct tccccagcca atgtggggcc aaccgagaat ttgatgaaaa cacatgccag 1020 
tgtgtatgta aaagaacctg ccccagaaat caacccctaa atcctggaaa atgtgcctgt 1080 
gaatgtacag aaagtccaca gaaatgcttg ttaaaaggaa agaagttcca ccaccaaaca 1140 

55 tgcagctgtt acagacggcc atgtacgaac cgccagaagg cttgtgagcc aggattttca 1200 
tatagtgaag aagtgtgtcg ttgtgtccct tcatattgga aaagaccaca aatgagctaa 1260 



<210> 124 
60 <211> 1074 
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<210> 126 
<211> 166 
5 <212> DNA 

<213> Human papillomavirus 

<300> 

<302> EBER-1 
10 <310> JO2078 

<400> 126 

ggacctacgc tgccctagag gttttgctag ggaggagacg tgtgtggctg tagccacccg 60 
tcccgggtac eiagtcccggg tggtgaggac ggtgtctgtg gttgtcttcc cagactctgc 120 
15 tttctgccgt cttcggtcaa gtaccagctg gtggtccgca tgtttt 166 



<210> 127 
<211> 172 
20 <212> DNA 

<213> Hepatitis C virus 

<300> 

<302> EBER-2 
25 <310> J02078 



<400> 127 

ggacagccgt tgccctagtg gtttcggaca 
cccgaggtca agtcecgggg gaggagaaga 
30 aggattctct aatccctctg ggagaagggt 



caecgccaac gctcagtgcg gtgctaccga 60 
gaggcttccc gcctagagca tttgcaagtc 120 
attcggcttg tccgctattt tt 172 



<210> 128 
<211> 651 
35 <212> DNA 

<213> Hepatitis C virus 

<300> 
<302> NS2 
40 <310> AJ238799 

<400> 128 

atggaccggg agatggcagc atcgtgcgga ggcgcggttt tcgtaggtct gatactcttg 60 
accttgtcac cgcactataa gctgttcctc gctaggctca tatggtggtt acaatatttt 120 

45 atcaccaggg ccgaggcaca cttgcaagtg tggatccccc ccctcaacgt tcgggggggc 180 
cgcgatgccg tcatcctcct cacgtgcgcg atccacccag agctaatctt taccatcacc 240 
aaaatcttgc tcgccatact cggtccactc atggtgctcc aggctggtat aaccaaagtg 300 
ccgtacttcg tgcgcgcaca cgggctcatt cgtgcatgca tgctggtgcg gaaggttgct 360 
gggggtcatt atgtccaaat ggctctcatg aagttggccg cactgacagg tacgtacgtt 420 

50 tatgaccatc tcaccccact gcgggactgg gcccacgcgg gcctacgaga ccttgcggtg 480 
gcagttgagc ccgtcgtctt ctctgatatg gagaccaagg ttatcacctg gggggcagac 540 
accgcggcgt gtggggacat catcttgggc ctgcccgtct ccgcccgcag ggggagggag 600 
atacatctgg gaccggcaga cagccttgaa gggcaggggt ggcgactcct c 651 

55 

<210> 129 
<211> 161 
<212> DNA 

<213> Hepatitis C virus 

60 
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<300> 

<302> NS4A 
<310> AJ238799 

5 <400> 129 

gcacctgggt gctggtaggc ggagtcctag cagctctggc cgcgtattgc ctgacaacag 60 
gcagcgtggt cattgtgggc aggatcatct tgtccggaaa gccggccatc attcccgaca 120 
gggaagtcct ttaccgggag ttcgatgaga tggaagagtg c 161 

10 

<210> 130 
<211> 783 
<212> DNA 

<213> Hepatitis C virus 

15 

<300> 
<302> KS4B 
<310> AJ238799 

20 <400> 130 

gcctcacacc tcccttacat cgaacaggga atgcagctcg ccgaacaatt caaacagaag 60 
gcaatcgggt tgctgcaaac agccaccaiag caagcggagg ctgctgctcc cgtggtggaa 120 
tccaagtggc ggaccctcga agccttctgg gcgaagcata tgtggaattt catcagcggg 180 
atacaatatt tagcaggctt gtccactctg cctggcaacc ccgcgatagc atcactgatg 240 

25 gcattcacag cctctatcac cagcccgctc accacccaac ataccctcct gtttaacatc 300 
ctggggggat gggtggccgc ccaacttgct cctcccagcg ctgcttctgc tttcgtaggc 360 
gccggcatcg ctggagcggc tgttggcagc ataggccttg ggaaggtgct tgtggatatt 420 
ttggcaggtt atggagcagg ggtggcaggc gcgctcgtgg cctttaaggt catgagcggc 480 
gagatgccct ccaccgagga cctggttaac ctactccctg ctatcctctc ccctggcgcc 540 

30 ctagtcgtcg gggtcgtgtg cgcagcgata ctgcgtcggc acgtgggccc aggggagggg 600 
gctgtgcagt ggatgaaccg gctgatagcg Ctcgcttcgc ggggtaacca cgtctccccc 660 
acgcactatg tgcctgagag cgacgctgca gcacgtgtca ctcagatcct ctctagtctt 720 
accatcactc agctgctgaa gaggcttcac cagtggatca acgaggactg ctccacgcca 780 
tgc 783 

35 

<210> 131 
<211> 1341 
<212> DNA 
40 <213> Hepatitis C virus 

<300> 

<302> NS5A 

<310> AJ238799 

45 

<400> 131 

tccggctcgt ggctaagaga tgtttgggat tggatatgca cggtgttgac tgatttcaag 60 

acctggctcc agtccaagct cctgccgcga ttgccgggag tccccttctt ctcatgtcaa 120 

cgtgggtaca agggagtctg gcggggcgac ggcatcatgc aaaccacctg cccatgtgga 180 

50 gcacagatca ccggacatgt gaaaaacggt tccatgagga tcgtggggcc taggacctgt 240 

agcaacacgt ggcatggaac attccccatt aacgcg'taca ccacgggccc ctgcacgccc 300 

tccccggcgc caaattattc tagggcgctg tggcgggCgg ctgctgagga gtacgtggag 360 

gttacgcggg tgggggattt ccactacgtg acgggcatga ccactgacaa cgtaaagtgc 420 

ccgtgtcagg ttccggcccc cgaattcttc acagaagtgg atggggtgcg gttgcacagg 480 

55 tacgctccag cgtgcaaacc cctcctacgg gaggaggtca cattcctggt cgggctcaat 540 

caatacctgg ttgggtcaca gctcccatgc gagcccgaac cggacgtagc agtgctcact 600 

tccatgctca ccgacccctc ccacattacg gcggagacgg ctaagcgtag gctggccagg 660 

ggatctcccc cctccttggc cagctcatca gctagccagc tgtctgcgcc ttccttgaag 720 

gcaacatgca ctacccgtca tgactccccg gacgctgacc tcatcgaggc caacctcctg 780 

60 tggcggcagg agatgggcgg gaacatcacc cgcgtggagt cagaaaataa ggtagtaatt 840 
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137 

agtatgttgc aagagaaaga gagagagttt caagaagtgt aa 822 



<210> 135 
5 <211> 483 
<212> DNA 
<213> Homo sapiens 

<300> 
10 <302> TGFalpha 
<310> AF123238 

<400> 135 

atggtcccct cggctggaca gctcgccctg ttcgctctgg gtattgtgtt ggctgcgtgc 60 

15 caggccttgg agaacagcac gtccccgctg agtgcagacc cgcccgtggc tgcagcagtg 120 

gtgtcccatt ttaatgactg cccagattcc cacactcagt tctgcttcca tggaacctgc 180 

aggtttttgg tgcaggagga caagccagca tgtgtctgcc attctgggta cgttggtgca 240 

cgctgtgagc atgcggacct cctggccgtg gtggctgcca gccagaagaa gcaggccatc 300 

accgccttgg tggtggtctc catcgtggcc ctggctgtcc ttatcatcac atgtgtgctg 360 

20 atacactgct gccaggtccg aaaacactgt gagtggtgcc gggccctcat ctgccggcac 420 
gagaagccca gcgccctcct gaagggaaga accgcttgct gccactcaga aacagtggtc 480 
tga 483 



25 <210> 136 
<211> 1071 
<212> DNA 

<213> Homo sapiens 
30 <300> 

<302> GD3 synthase 
<310> NM003034 

<400> 136 

35 atgagcccct gcgggcgggc ccggcgacaa acgtccagag gggccatggc tgtactggcg 60 
tggaagttcc cgcggacccg gctgcccatg ggagccagtg ccctctgtgt cgtggtcctc 120 
tgttggctct acatcttccc cgtctaccgg ctgcccaacg agaaagagat cgtgcagggg 180 
gtgctgcaac agggcacggc gtggaggagg aaccagaccg cggccagagc gttcaggaaa 240 
caaatggaag actgctgcga ccctgcccat ctctttgcta tgactaaaat gaattcccct 300 

40 atggggaaga gcatgtggta tgacggggag tttttatact cattcaccat tgacaattca 3 60 
acttactctc tcttcccaca ggcaacccca ttccagctgc cattgaagaa atgcgcggtg 420 
gtgggaaatg gtgggattct gaagaagagt ggctgtggcc gtcaaataga tgaagcaaat 480 
tttgtcatgc gatgcaatct ccctcctttg tcaagtgaat acactaagga tgttggatcc 540 
aaaagtcagt tagtgacagc taatcccagc ataattcggc aaaggtttca gaaccttctg 600 

45 tggtccagaa agacatttgt ggacaacatg aaaatctata accacagtta catctacatg 660 
cctgcctttt ctatgaagac aggaacagag ccatctttga gggtttatta tacactgtca 720 
gatgttggtg ccaatcaaac agtgctgttt gccaacccca actttctgcg tagcattgga 780 
aagttctgga aaagtagagg aatccatgcc aagcgcctgt ccacaggact ttttctggtg 840 
agcgcagctc tgggtctctg tgaagaggtg gccatctatg gcttctggcc cttctctgtg 900 

50 aatatgcatg agcagcccat cagccaccac tactatgaca acgtcttacc cttttctggc 960 
ttccatgcca tgcccgagga atttctccaa ctctggtatc ttcataaaat cggtgcactg 1020 
agaatgcagc tggacccatg tgaagatacc tcactccagc ccacttccta g 1071 



55 <210> 137 
<211> 744 
<212> DNA 
<213> Homo sapiens 

60 <300> 
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<213> Human immunodeficiency vin: 

<300> 

<302> TARBP2 
5 <310> NM004178 

<400> 139 

atgagtgaag aggagcaagg ctccggcact 
caaatgctgg ccgccaaccc aggcaagacc 

10 agaataggga agacgcctgt gtacgacctt 
aatttcacct tccgggtcac cgttggcgac 
aaggcagcca agcacaaggc agctgaggtg 
ctggagccgg ccctggagga cagcagttct 
gacattccgg tttttactgc tgcagcagct 

15 aggagccccc ccatggaact gcagccccct 
gttggtgctc tgcaggagct ggtggtgcag 
acccaggagt ctgggccagc ccaccgcaaa 
ttcattgaga ttgggagtgg cacttccaaa 
atgctgcttc gagtgcacac ggtgcctctg 

20 gatgatgacc acttctccat tggtgtgggc 
ccaggttgca cctgggattc tctacgaaat 
agttgctccc tgggctccct gggtgccctg 
ctctctgagg agcaggcctt tcacgtcagc 
ggactctgcc agtgcctggt ggaactgtcc 

25 gcaaccacca gggaggcagc ccgtggtgag 
atcatggcag gcagcaagtg a 



139 



accacgggct gcgggctgcc tagtatagag 60 
ccgatcagcc ttctgcagga gtatgggacc 120 
ctcaaagccg agggccaagc ccaccagcct 180 
accagctgca ctggtcaggg ccccagcaag 240 
gccctcaaac acctcaaagg ggggagcatg 300 
ttttctcccc tagactcttc actgcctgag 360 
gctaccccag ttccatctgt agtcctaacc 420 
gtctcccctc agcagtctga gtgcaacccc 480 
aaaggctggc ggttgccgga gtacacagtg 540 
gaattcacca tgacctgtcg agtggagcgt 600 
aaattggcaa agcggaatgc ggcggccaaa 660 
gatgcccggg atggcaatga ggtggagcct 720 
ttccgcctgg atggtcttcg aaaccggggc 780 
tcagtaggag agaagatcct gtccctccgc 840 
ggccctgcct gctgccgtgt cctcagtgag 900 
tacctggata ttgaggagct gagcctgagt 960 
acccagccgg ccactgtgtg tcatggctct 1020 
gctgcccgcc gtgccctgca gtacctcaag 1080 
1101 



<210> 140 
30 <211> 219 
<212> DNA 

<213> Human immunodeficiency virus 

<300> 
35 <302> TAT (HIV) 
<310> U44023 

<400> 140 

atggagccag tagatcctag cctagagccc tggaagcatc caggaagtca gcctaagact 60 
40 gcttgtacca cttgctattg taaagagtgt tgctttcatt gccaagtttg tttcataaca 120 
aaaggcttag gcatctccta tggcaggaag aagcggagac agcgacgaag aactcctcaa 180 
ggtcatcaga ctaatcaagt ttctctatca aagcagtaa 219 



45 <210> 141 
<211> 22 
<212> RNA 

<213> Synthetic sequence 
50 <220> 

<223> Description of the synthetic sequence: sense strand 

(RIA) of a dsENA that is homologous to an MDRl sequence 

<400> 141 
55 ccaucucgaa aagaaguuaa ga 



<210> 142 
<211> 24 
60 <212> RNA 
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<213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: 

antisense strand (RIB) of a dsRNA, that it 
complementary to an MDRl sequence 

<400> 142 

ucuuaacuuc uuuucgagau gggu 



<210> 143 
<211> 22 
<212> RNA 
15 <213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: sense strand 

(R2A) of a dsRNA that is homologous to an MDRl sequence 

20 

<400> 143 

uauagguucc aggcuugcug ua 



25 <210> 144 
<211> 22 
<212> RNA 

<213> Synthetic sequence 
30 <220> 

<223> Description of the synthetic sequence: sense strand 

(R3A) of a dsRNA that is homologous to an MDRl sequence 

<400> 144 
35 ccagagaagg ccgcaccugc au 



<210> 145 
<211> 24 
40 <212> RNA 

<213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: 
45 antisense strand (R3B) of a dsRNA, that it 

con^lementary to an MDRl sequence 

<400> 145 

augcaggugc ggccuucucu ggcu 

50 

<210> 146 
<211> 21 
<212> RNA 
55 <213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: sense strand 

(R4A) of a dsRNA that is homologous to an MDRl sequence 
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<400> 146 

ccaucucgaa aagaaguuaa g 

5 <210> 147 
<211> 21 
<212> RNA 

<213> Synthetic sequence 
10 <220> 

<223> Description of the synthetic sequence: 

antisense strand (R4B) of a dsRNA, that it 
conplCTientary to an MDRl sequence 

15 <400> 147 

uaacuucuuu ucgagauggg u 



<210> 148 
20 <211> 22 
<212> RNA 

<213> Synthetic sequence 
<220> 

25 <223> Description of the synthetic sequence: sense strand 
(SIA) of a dsRNA, that is homologous to the YPP- and 
GFP sequence, respectively 



<400> 148 
30 ccacaugaag cagcacgacu uc 



<210> 149 
<211> 22 
<212> RNA 

<213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: 

antisense strand(SlB) of a dsRNA that is 

complementary to the YFP- and GFP sequence, respectively 

<400> 149 

gaagucgugc ugcuucaugu gg 



45 



<210> 150 
<211> 21 
<212> RNA 
50 <213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: 

antisense strand {S7A) of a dsRNA that is homologous 
55 to the YFP- and GFP sequence, respectively 

<400> 150 

ccacaugaag cagcacgacu u 
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<210> 151 
<211> 21 
<212> RNA 

<213> Synthetic sequence 
<220> 

<223> Description of the synthetic sequence: 

antisense strand (S7B) of a dsRNA, that is 

complementary to the YFP- and GFP sequence, respectively 

<400> 151 

gucgugcugc uucauguggu c 21 



15 <210> 152 
<211> 24 
<212> RNA 

<213> Synthetic sequence 
20 <220> 

<223> Description of the synthetic sequence: 

antisense strand (R2B) of a dsRNA that is 
complementary to the MDR-1 sequence 

25 <400> 152 

uacagcaagc cuggaaccua uagc 24 



<210> 153 
30 <211> 22 
<212> RNA 

<213> Synthetic sequence 



<220> 

35 <223> Description of the synthetic sequence: sense strand 
(KIA) of a dsRNA that is homologous to the 5'-UTR of 
the neomycin sequence 

<400> 153 

40 acaggaugag gaucguuucg ca 22 



<210> 154 
<211> 22 
45 <212> RNA 

<213> Synthetic sequence 



<220> 

<223> Description of the synthetic sequence: 
50 antisense strand (KIB) of a dsRNA that is 

complementary to the 5'-UTR of the neomycin sequence 

<400> 154 
ugcgaaacga 



<210> 155 
<211> 21 
<212> RNA 
60 <213> Synthetic sequence 
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<220> 

<223> Description of the synthetic sequence: sense strand 

(K3A) of a dsRNA that is homologous to the of the 

5 neonrifcin sequence 



<400> 155 

gaugaggauc guuucgcaug a 21 

10 

<210> 156 
<211> 21 
<212> PU3A 

<213> Synthetic sequence 

15 

<220> 

<223> Description of the synthetic sequence: 
antisense strand (K3B) of a dsRNA that 
complementary to the S'-UTR of the neomycin sequence 

20 

<400> 156 

augcgaaacg auccucaucc u 21 



25 <210> 157 
<211> 24 
<212> RNA 

<213> Synthetic sequence 
30 <220> 

<223> Description of the synthetic sequence: sense strand 

(K2A) of a dsRNA that is homologous to the 5>-UTR of the 
neomycin sequence 

35 <400> 157 

acaggaugag gaucguuucg caug 



<210> 158 
40 <211> 24 
<212> RNA 

<213> Synthetic sequence 



<220> 

45 <223> Description of the synthetic sequence: 

antisense strand (K2B) of a dsRNA that is 
coit^slementary to the 5 ' -UTR of the neomycin sequence 

<400> 158 

50 ugcgaaacga uccucauccu gucu 24 



<210> 159 
<211> 24 
55 <212> RNA 

<213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: 
60 antisense strand (S4B) of a dsRNA that is 
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conplementary to the YFP- and GFP sequence, respectively 
<400> 159 

gaagucgugc ugcuucaugu gguc 24 

5 

<210> 160 
<211> 24 
<212> RNA 
10 <213> Synthetic sequence 

<220> 

<223> Description of the synthetic sequence: sense strand 
(PKCl A) of a dsRNA that is homologous to the 
15 proteinkinase C sequence 

<400> 160 

cuucuccgcc ucacaccgcu gcaa 24 

20 

<210> 161 
<211> 22 
<212> RNA 

<213> Synthetic sequence 

25 

<220> 

<223> Description of the synthetic sequence: 

antisense strand (PKC2 B) of a dsRNA that is 
complementary to the proteinkinase C sequence 

30 

<400> 161 

gcagcggugu gaggcggaga ag 22 



<210> 162 
<211> 21 
<212> RNA 

<213> Synthetic sequence 
<220> 

<223> Description of the synthetic sequence: 

antisense strand (S12B) of a dsRNA that is 

con^lementary to the YFP- and GFP sequence, respectively 

<400> 162 

aagucgugcu gcuucaugug g 



<210> 163 
<211> 23 

<212> RNA 

<213> Synthetic sequence 
<220> 

<223> Description of the synthetic sequence: 

antisense strand (SUB) of a dsRNA that is 

conplementary to the YFP- and GPP sequence, respectively 

<400:> 163 

aagucgugcu gcuucaugug guc 
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<210> 164 

<211> 20 

5 <212> RNA 

<213> Synthetic sequence 



<220> 

<223> Description of the synthetic sequence: sense strand 
10 (S13A) of a dsRNA that is homologous to the YFP- and 

GFP sequence, respectively 

<400> 164 

ccacaugaag cagcacgacu 



<210> 165 

<211> 22 

<212> RNA 

20 <213> Synthetic sequence 



<220> 

<223> Description of the synthetic sequence: 

antisense strand (S13B) of a dsRNA that is 
25 complementary to the YFP- and GFP sequence, respectively 



<400> 165 

agucgugcug cuucaugugg uc •22 

30 

<210> 166 
<211> 20 
<212> RNA 

<213> Synthetic sequence 

35 

<220> 

<223> Description of the synthetic sequence: 

antisense strand (S14B) of a dsRNA that is 

complementary to the YFP- and GFP sequence, respectively 

40 

<400> 166 

agucgugcug cuucaugugg 20 



45 <210> 167 
<211> 24 
<212> RNA 

<213> Synthetic sequence 
50 <220> 

<223> Description of the synthetic sequence: sense strand 
(S4A) of a dsRNA that is homologous to the YFP- and 
GFP sequence, respectively 

55 <400> 167 

ccacaugaag cagcacgacu ucuu 



<210> 16B 
60 <211> 21 
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<212> RNA 

<213> Synthetic sequence 

<220> 

5 <223> Description of the synthetic sequence: sense strand 
(ES-7A) of a dsRNA that is homologous to the human 
EGFR sequence 

<400> 168 

10 aacaccgcag caugucaaga u 21 



<210> 169 
<211> 21 
15 <212> RNA 

<213> Synthetic sequence 



<220> 

<223> Description of the synthetic sequence: 

antisense strand (ES-7B) of a dsRNA that is 
coinplementary to the human EGFR sequence 

<400> 169 

cuugacaugc ugcgguguuu u 



<210> 170 
<211> 22 
<212> RNA 
30 <213> Synthetic sequence 



<220> 

<223> Description of the synthetic sequence: sense strand 
(ES-8A) of a dsRNA that is homologous to the human 
35 EGFR sequence 



<400> 170 

aaguuaaaau ucccgucgcu au 22 

40 

<210> 171 
<211> 22 
<212> RNA 

<213> Synthetic sequence 

45 

<220> 

<223> Description of the synthetic sequence: 

antisense strand (ES-8B) of a dsRNA that is 
complementary to the human EGFR sequence 

50 

<400> 171 

ugauagcgac gggaauuuua ac 22 



55 <210> 172 
<211> 22 
<212> RNA 

<213> Synthetic sequence 
60 <220> 
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<223> Description of the synthetic sequence: sense strand 
{ES-2A) of a dsRNA that is homologous to the human 
EGFR sequence 

<400> 172 

agugugaucc aagcuguccc aa 



<210> 173 
10 <211> 24 
<212> RNA 

<213> Synthetic sequence 



<220> 

15 <223> Description of the synthetic sequence: 

antisense strand (ES-5B) of a dsRNA that is 
complementary to the human EGFR sequence 



<400> 173 
20 uugggacagc uuggaucaca cuuu 
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